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THE  HIGH  ROAD — Painting  as  he  goes  this  painter  walks  a  Spider 
Staging  along  a  main  cable  of  the  Chesapeake  Bay  Bridge. 


40%  SAVED— The  Chicago  and 
North  Western  Railroad,  through  the 
use  of  modern  material  and  equip- 
ment, reduced  their  bridge  painting 
costs  by  40%. 


FROM  TOP  TO  BOTTOM— A  bird's 
eye  view  of  a  Tower  painter  in  a 
Spider  Staging,  550  feet  above 
Puget  Sound,  on  the  Tacoma  Nar- 
rows  Bridge. 
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The   Event — The   70th   Annual   Convention   of 

the    Bridge    and    Building    Association 

The   Date — September    13-15,    1965 

The   Place — Conrad    Hilton    Hotel,   Chicago,   III 


President  R.  C.  Baker  presided 
over  separate  sessions  of  the 
B&B  convention. 


The  70th  annual  convention  of  the 
American  Railway  Bridge  and  Building 
Association  was  held  on  September  13- 
15,  1965,  at  the  Conrad  Hilton  Hotel, 
Chicago.  As  in  past  years,  the  convention 
was  held  in  conjunction  with,  although 
separate  from,  the  Roadmasters'  and 
Maintenance  of  Way  Association  of  Amer- 
ica, with  the  exception  of  two  joint 
sessions. 

Total  attendance  at  the  conventions 
was  938,  including  510  railroad  members 
of  the  associations,  137  associate  members 
and  291  guests,  plus  173  ladies.  Regis- 
tered members  of  the  Bridge  and  Build- 
ing Association  totaled  304  railroad  mem- 
bers and  guests.  There  was  no  exhibit  of 
work  equipment  held  in  conjunction  with 
the  meetings. 

These  proceedings  give  abstracts  of 
two  of  the  major  addresses  delivered  dur- 
ing the  joint  sessions  of  the  conventions, 
virtually  the  full  text  of  two  others  and 
the  full  text  of  the  reports  of  the  five 
B&B  special  subjects  committees  and  two 
special  features  of  the  B&B  sessions.  In 
addition,  the  proceedings  include  the  di- 
rectory of  members,  the  constitution  and 
by-laws  of  the  association,  and  other  per- 
tinent  current   and   historical   information. 

As  usual  in  a  non-exhibit  year,  two 
joint  sessions  were  held  during  the  con- 
ventions— the    first    on    Monday    morning, 


September  13,  and  the  second  on  the  fol- 
lowing morning.  The  joint  session  on 
Monday  was  the  opening  meeting  of  the 
conventions  and  featured  addresses  by 
D.  O.  Mathews,  president,  Chicago  & 
Eastern  Illinois,  and  Earl  Oliver,  director 
of  personnel  (now  vice  president  of  per- 
sonnel),  Illinois   Central. 

Mr.  Mathews'  talk  was  entitled  "What 
Price  Regulation;"  Mr.  Oliver's  was  "Pro- 
tection— People  or  Jobs?" 

The  second  joint  session  included  ad- 
dresses by  R.  D.  Shelton,  vice  president 
— operations,  Atchison,  Topeka  &  Santa 
Fe,  who  spoke  on  "Railway  Operations 
and  the  Maitnenance-of-Way  Supervisor;" 
A.  V.  Johnston,  chief  engineer,  Canadian 
National,  who  described  "Maintenance- 
of-Way  Training  on  the  Canadian  Na- 
tional Railways;"  and  C.  E.  Neal,  vice 
president  and  general  manager,  North- 
western Pacific,  who  showed  a  color  mo- 
tion picture  on  the  extensive  flood  dam- 
age to  the  NWP  in  December  1964  and 
some   of  the  later  restoration. 

B&B   Separate   Sessions 

Separate  sessions  of  the  Bridge  and 
Building  convention  were  held  on  Mon- 
day and  Tuesday  afternoons  and  Wednes- 
day morning  and  were  presided  over  by 
President  R.  C.  Baker,  assistant  chief  en- 
gineer, Chicago  &  Eastern  Illinois.  Dur- 
ing these  sessions  the  following  special 
subjects  reports  were  presented: 

Training  Bridge  and  Building  Super- 
visors 

Steel  Railway  Bridges — Methods  of 
Protection  from  Corrosion 

Prestressed  Concrete  Uses  in  the  Rail- 
way Industry 

Advantages  and  Disadvantages  of  Pre- 
fabricated and  Portable  Buildings 

Timber  Trestle  Maintenance,  Proce- 
dures and  Equipment 

The  Monday  afternoon  separate  session 
featured  an  illustrated  address  on  "Weath- 
ering Steel  in  Bridges,"  by  A.  A.  Hoff- 
man, sales  engineer,  Bethlehem  Steel  Cor- 
poration. The  afternoon  session  the  fol- 
lowing day  included  two  illustrated  spe- 
cial features — one  by  F.  V.  Koval,  as- 
sistant   to    president,    Chicago    &    North 
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Western,  on  "Modernization  of  Suburban 
Stations  on  Chicago  &  North  Western;" 
the  other  by  J.  W.  Storer,  vice  president, 
Osmose  Wood  Preserving  Company  of 
America,  Inc.,  on  "Facts  and  Fantasies  of 
Timber  Trestle   Inspections." 

During  the  final  separate  session  of 
the  convention,  held  on  Wednesday  morn- 
ing, G.  M.  Magee,  director  of  engineer- 
ing research,  Association  of  American 
Railroads,  gave  an  illustrated  talk  on 
"Problems  Created  by  Butt-Welded  Rail 
Laid  Across  Bridges — and  What  to  do 
About   Them." 

Remarks    by    President   Baker 

The  presidential  address  of  the  B&B 
convention  was  delivered  by  President 
Baker  at  the  Monday  afternoon  separate 
session.  His  talk  included  the  following 
remarks: 

I  am  very  thankful  for  the  privilege  of 
presiding  over  your  Association's  Seven- 
tieth Convention.  Sixty-five  years  ago  an- 
other employee  of  the  C&EI,  A.  S.  Mark- 
ley,  presided  over  the  Tenth  Convention 
of  this  Association.  Records  indicate  that 
the  membership  at  that  time  was  143.  As 
of  June  this  year  our  total  membership  in 
all  classes  was  876,  650  of  these  being 
active   members. 

It  is  quite  interesting  to  review  some 
of  the  proceedings  of  the  conventions 
held  in  the  early  1900's.  The  reports  and 
discussions  were  very  thorough  and  pro- 
vided a  means  for  its  members  to  learn 
of  new  methods  and  materials  for  improv- 
ing the  quantity  and  quality  of  their 
work.  Today  the  railroads  are  confronted 
with  competition  that  was  practically  un- 
known 65  yeras  ago  when  manpower  was 
plentiful.  Our  problem  today  is  to  find 
new  methods  and  new  equipment  to  over- 
come our  mounting  labor  and  material 
costs. 

We  have  come  a  long  way  since  the 
early  1900's  but  there  is  much  yet  to  be 
done. 

Labor  costs  are  almost  prohibitive  to- 
day and  our  source  of  supply  for  mainte- 
nance employees  gets  smaller,  and  cer- 
tainly there  is  no  choice  or  selection.  So 
where  do  our  future  foremen,  mechanics 
and  machine   operators   come   from? 

Certainly,  we  do  not  wish  to  dis- 
courage our  youth  of  today  from  striving 
for  a  college  education,  however,  we  have 
to  face  the  facts.  Recently  there  appeared 
in  one  of  our  Chicago  newspapers  an  ar- 
ticle written  by  its  labor  correspondent 
entitled  "Help  Us  Mama  and  Papa."  This 
article  told  of  the  shortage  of  mechanics 
and  other  tradesmen  in  the  transportation 
industry,  including  the  railroads.  The  re- 
cruiters from  these  industries  are  making 
efforts  to  recruit  apprentices  and  this  is 
their  sales  pitch  to  parents:  "College  isn't 


the  only  way  to  success  for  your  sons. 
Executives,  supervisors  and  other  man- 
agement men  can  come  up  through  the 
apprenticeship  system,  earning  money 
while  in  training".  Therefore,  it  becomes 
the  duty  of  all  of  us  to  be  on  the  alert 
for  future  developments  in  our  labor 
problems. 

There  are  and  will  be  other  problems 
facing  us  which  we  will  need  to  analyze 
and  find  a  workable  solution.  One  way 
to  do  this  is  to  meet  with  others  in  our 
field  to  exchange  views  and  discuss 
mutual  problems. 

Our  active  membership  in  June  1964 
was  680,  30  more  than  June  of  this  year. 
We  must  all  work  diligently  to  keep  our 
membership  at  the  proper  working  level, 
which  is  approximately  700  active  mem- 
bers. I  urge  you  to  take  an  active  part 
in  your  Association.  Volunteer  for  com- 
mittee work. 

During  the  past  year  one  of  our  past 
presidents  developed  some  interesting 
facts  on  the  frequency  with  which  certain 
related  subjects  appeared  on  the  list  of 
special  committee  reports.  As  a  result  he 
made  a  recommendation  that  your  Asso- 
ciation have  standing  committees  on  cer- 
tain subjects.  This  recommendation  was 
given  to  our  Special  Subjects  Committee 
for  consideration.  The  recommendation  of 
the  committee,  which  was  endorsed  by 
the  Executive  Board,  was  that  henceforth 
the  Association  have  two  standing  com- 
mittees.  These  are: 

1.  Materials  for  B&B  Work 

2.  Tools  and  equipment  for  B&B  Work 

Accordingly,  the  number  of  Special 
Subjects  Committees  will  be  reduced  to 
four. 

Your  Association  today  remains  solvent 
and  active.  You  have  a  fine  group  of 
young  men  on  your  Executive  Board  to 
lead  you  in  the  years  ahead.  Give  them 
your  unlimited  support  and  you  and  your 
Association  are  sure  to  prosper. 

Election    of   Officers 

The  following  were  elected  officers  of 
the  B&B  Association  for  1965-66: 

President — H.  M.  Wilson,  supervisor  of 
structures,  Pennsylvania,  Chicago,  who 
was  advanced  from  first  vice  president; 
First  Vice  President — R.  D.  Hellweg,  as- 
sistant regional  engineer,  Gulf,  Mobile  & 
Ohio,  Bloomington,  111.,  who  was  pro- 
moted from  second  vice  president;  Second 
Vice  President — J.  W.  De  Valle,  chief 
engineer,  bridges  and  structures,  South- 
ern, Atlanta,  Ga.;  Third  Vice  President — 
W.  F.  Armstrong,  engineer  of  buildings, 
Chicago  &  North  Western,  Chicago.  Both 
Messrs.  De  Valle  and  Armstrong  had  been 
serving    as    directors    of    the    Association. 


Secretary's  Report  9 

E.    F.   Snyder  and  Mrs.   Ruth  Weggeberg  reported   on  —  two   standing   and   four 

were    re-elected    treasurer    and    secretary,  special. 

respectively.  The  special  assignments  are: 

New  directors  of  the  Association  elected  L  Upclating   anci   Maintaining    Railroad 

tor   three-year   terms   are:    J.    S.   bins,   su-  Track  Scales 

peryisor  of  bridges  and I  buildings ,    Chesa-  2.  Treating    Wastes    for    Mechanical 

peake  &  Ohio,  Grand  Rapids,  Mich.,  and  Terminals 

T.   L^   Fuller    engineer  of  bridges    South-  3    Methods    of   Replacing   or   Repairing 

era  Pacific,  San  Francisco,  Calif.  Mr.  bins  Failed  Culverts 

was   a   director,   serving  out  an  unexpired  4    Repairs  to  Stee\  Bridges  (To  include 

term-  welding,   special  fasteners   and  mini- 
mum traffic  interference) 
New   Committee   Subjects 

Since    two    standing    committees    have  Each  of  these  commitees  will  report  its 

been    organized    by    the    association,    the  findings    on    September    26-28,    1966,    at 

1966  convention  will  see  six  assignments  the   Conrad   Hilton,   Chicago. 


SECRETARY'S  REPORT 

ANNUAL    REPORT    ON    MEMBERSHIP    FOR    PERIOD 
SEPTEMBER    12,    1964   TO   SEPTEMBER    12,    1965 

ACTIVE  MEMBERSHIP: 

Total  Active  Members,  September   12,  1964   637 

New  Active  Members  since  September  12,   1964   60 

Reinstated — Paid  back  dues   5 

702 

LESS — Resigned  account  retirement,   etc 28 

Members  reported  deceased    7 

Transferred  from  Active  to  Associate    2 

Transferred  to  Life  Membership    8 

Dropped  for  non-payment  of  dues    41       86 

TOTAL  ACTIVE  MEMBERS— SEPTEMBER  12,  1965   616 

ASSOCIATE  MEMBERS: 

Total  Associate  Members,  September  12,   1964   103 

New  Associate  Members  since  September  12,  1964   9 

Transferred  from  Active  to  Associate  Membership    2 

114 

LESS — Resigned  account  retirement,  etc 2 

Members  reported  deceased    1 

Dropped  for  non-payment  of  dues    17       20 

TOTAL  ASSOCIATE  MEMBERS— SEPTEMBER  12,   1965    .  .        94 

LIFE  MEMBERS: 

Total  Life  Members,   September  12,   1964    115 

Transferred  from  Active  Membership  since  September  12,   1964 8 

123 
LESS — Reported   deceased    9 

TOTAL   LIFE   MEMBERS— SEPTEMBER  12,   1965    114 

HONORARY  MEMBERS: 

Total  Honorary  Members,  September  12,  1964   5 

TOTAL  HONORARY  MEMBERS— SEPTEMBER  12,  1965   .  .  5 

TOTAL  MEMBERSHIP— ALL  CLASSES— SEPT.  12,  1965   .  .     892 


TREASURER'S  REPORT 

SEPTEMBER    1,    1964   TO   AUGUST   31,    1965 

Cash  Balance— August  31,  1964    $1,090.08 

RECEIPTS: 

Dues— 1966  $1,384.50 

Dues— 1965  2,378.00 

Dues— Prior  176.00     $3,938.50 


Advertising: 

1963-64  Proceedings    $2,665.75 

Sale  of  Proceedings    12.00       2,677.75       6,616.24 


Total    Receipts    $7,706.33 

DISBURSEMENTS: 

Salaries    ( Secretary   and   Assistant)    $2,244.02 

Social   Security    70.00 

Stationery  and  Printing   501.30 

Postage     319.70 

Office  Rent,  Telephone,  Electricity   287.68 

1964  Proceedings 1,887.34 

Convention    Expenses     169.07 

Office   Supplies    33.97 

Embossing  Membership  Plates   39.63 

Miscellaneous     39.26       5,591.87 


Balance,  August  31,  1965   $2,114.36 

Cash  on  hand  First  National  Bank  of  Chicago,  August  31,  1965 $2,114.36 

September  7,  1965 

APPROVED:  E.  F.  SNYDER,  Treasurer 

H.  D.  Curie 

W.  H.  Huffman 

W.  A.  Buckmaster 


REPORT  OF  AUDITING  COMMITTEE 

TO  MEMBERS  OF  THE 

AMERICAN   RAILWAY   BRIDGE  &  BUILDING  ASSOCIATION: 

Gentlemen: 

The   undersigned   have   examined   the   books   of   the    Secretary   and   report   of   the 

Treasurer  for  the  period  from  September  1,   1964,  to  August  31,   1965,  inclusive,  and 

have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 
H.  D.  Curie,  Chairman 
W.  A.  Buckmaster 
W.  H.  Huffman 

September  7,  1965 


REPORT  OF  NECROLOGY  COMMITTEE 

(1964-1965) 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION 

We  regret  to  advise  that  we  have  learned  of  the  loss  of  seventeen  (17)  members 
through  death  during  the  year.  It  is  possible  that  other  members  have  passed  away 
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during  the  year  of  whom  we  have  no  information.  If  you  know  of  any,  we  would  like 
to  have  their  names  to  include  in  the  list  to  be  printed  in  the  Annual  Proceedings. 
The   following  have  been  reported  since  our  last  Annual   Meeting  in   September   1964: 


NAME 

Active  Members 
C.  J.  Freseman 

H.  I.  Johnson 

H.  J.  Lieser 

R.  G.  McCall 

J.  J.  Sharkey  (Ret/ 


F.  R.  Spofford 
(Pres.  of  Assn. 
1952-1953) 
S.  J.  Watson 


Associate  Members 
E.  L.  Kent,  Jr. 


Life  Members 
G.  M.  Cota  (Ret. 


J.  E.  Gillette  (Ret.) 


J.  S.  Hancock  (Ret.) 

(Pres.  of  Assn. 

1947-1948) 

W.  A.  Huckstep  ( Ret. ) 

(Pres.  of  Assn. 

1950-1951 ) 

F.  C.  Huntsman  ( Ret. ) 


R.  P.  Luck  (Ret.) 
A.  G.  McKay  (Ret.) 
W.  R.  Roof  (Ret.) 
R.  A.  Van  Ness  (Ret.) 


TITLE — RAILROAD 

Division  Engineer 

Chicago  &  North  Western 

St.  Paul,  Minn. 

Assistant  Engineer 

Chicago,  Milwaukee,  St.  Paul  &  Pacific 

Chicago,  111. 

Supervisor  Rridges  and  Buildings 

Chicago  &  Western  Indiana 

Chicago,  111. 

Assistant  Bridge  and  Building  Supervisor 

Denver  &  Rio  Grande  Western 

Salt  Lake  City,  Utah 

General  Foreman,  Bridge  &  Buildings 

Pennsylvania 

Short  Hills,  N.J. 

Assistant  to  Vice  President  Operations 

Boston  &  Maine 

Boston,  Mass. 

Chief  Draftsman 

Chicago  &  North  Western 

Chicago,  111. 

Sales  Engineer 

Coast  Paint  &  Lacquer  Company 

Houston,  Texas 

Chief  Clerk,  Engineering  Department 

Central  Vermont 

St.  Albans,  Vt. 

Carpenter  Foreman 

Chicago,  Milwaukee,  St.  Paul  &  Pacific 

Mazomanie,  Wis. 

Bridge  Engineer 

Detroit,  Toledo  &  Ironton 

Dearborn,  Mich. 

General  Building  Supervisor 

Missouri  Pacific 

Lajolla,  Calif. 

Assistant  Engineer 

Wabash 

Macon,  Mo. 

Draftsman 

Chicago  &  North  Western 

Chicago,  111. 

Supervisor  Bridges  and  Buildings 

New  York,  New  Haven  &  Hartford 

Groton,  Conn. 

Bridge  Engineer 

Chicago  Great  Western 

Chicago,  111. 

Bridge  Engineer  System 

Atchison,  Topeka  &  Santa  Fe 

Sebring,  Fla. 


YEAR 
JOINED 

DATE 
DECEASED 

1957 

Oct. 

1964 

1957 

1964 

1948 

June 

1965 

1963 

1965 

1951 

May 

1965 

1940 

March 

1965 

1960 

1964 

1962 


1965 


We   deeply  regret   the  passing   of   these,   our   fellow   members 
moment  in  silence  to  honor  these  departed  members. 

Respectfully  submitted, 
A.  R.  Dahlberg,  Chairman 
September  10,  1964 


1913 

Nov. 

1964 

1923 

Aug. 

1964 

1916 

Oct. 

1964 

1941 

April 

1965 

1922 

Jan. 

1963 

1920 

Oct. 

1964 

1915 

Dec. 

1964 

1927 

1965 

1949 

Sept. 

1964 

:.  May 

we  stand  a 

REPORT  OF  RESOLUTIONS  COMMITTEE 

As  we  near  the  end  of  our  70th  convention  in  the  74  years  of  the  Association, 
we   feel   it  proper   to   recognize   special  efforts   and  propose   the  following   resolutions: 

BE  IT  RESOLVED  that  the  sincere  thanks  of  the  Association  be  extended  first  to 
the  Reverend  Dr.  Kenneth  Hildebrand,  Pastor  of  the  Central  Church  of  Chicago,  who 
invoked  divine  blessing  and  guidance  on  the  activities  of  the  combined  associations 
and  guests. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  Executive  Officers  who  honored  us  with  inspiring  remarks  and  counsel  in  address- 
ing the  joint  sessions,  especially  to  Mr.  D.  O.  Mathews,  President,  Chicago  &  Eastern 
Illinois  Railroad;  Mr.  Earl  Oliver,  Director  of  Personnel,  Illinois  Central  Railroad;  Mr. 
R.  D.  Shelton,  Vice  President — Operations,  Atchison,  Topeka  &  Santa  Fe  Railway; 
Mr.  A.  V.  Johnston,  Chief  Engineer,  Canadian  National  Railways  and  President, 
American  Railway  Engineering  Association;  and  Mr.  C.  E.  Neal,  Vice  President  and 
General   Manager,   Northwestern   Pacific   Railroad. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  following  for  their  interesting  and  informative  special  subject  presentations: 
Mr.  A.  A.  Hoffman,  Sales  Engineer,  Bethlehem  Steel  Corporation;  Mr.  F.  V.  Koval, 
Assistant  to  President,  Chicago  &  North  Western  Railroad;  Mr.  J.  W.  Storer,  Vice  Presi- 
dent, Osmose  Wood  Preserving  Company  of  America,  Inc.;  and  Mr.  G.  M.  Magee, 
Director  of  Engineering   Research,   Association  of  American   Railroads. 

BE  IT  FURTHER  RESOLVED  that  die  thanks  of  the  Association  be  extended 
to  Mr.  J.  L.  Beven,  Jr.,  President,  and  Mr.  C.  J.  Miller,  First  Vice  President,  Railway 
Engineering — Maintenance  Suppliers  Association,  and  to  this  Association's  members  for 
their  support  throughout  the  year,  for  the  great  convention  banquet,  and  for  the  won- 
derful hospitality   shown  us  during  this  convention. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  Conrad  Hilton  Hotel  and  staff  for  its  many  courtesies  during  the  convention. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  Simmons-Boardman  Publishing  Corporation  and  its  representatives  for  their 
valuable  and  excellent  coverage  of  the  Association  activities;  and  to  Mrs.  Lillian  Dick 
and  Miss  Pat  Pietruska  of  the  Simmons-Boardman  Publishing  Corporation,  to  Ellen 
Mueller,  Chicago  &  North  Western  Railroad,  Virginia  Kardell,  Pennsylvania  Railroad, 
Mrs.  Wanetta  Baldwin,  Chicago  &  Eastern  Illinois  Railroad  and  Miss  Sandra  Fuller, 
American  Railway  Engineering  Association,  who  so  ably  assisted .  us  at  the  registra- 
tion desk. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  Mrs.  R.  C.  Baker  and  her  committee,  who  took  care  of  the  ladies  registration  and 
reception. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  chairman  and  members  of  each  committee  presenting  reports,  which  have  con- 
tributed so  materially  to  the  success  of  this  convention. 

AND,  BE  IT  FURTHER  RESOLVED  that  the  sincere  thanks  and  appreciation 
be  extended  to  our  retiring  president,  Mr.  R.  C.  Baker,  who  so  ably  and  efficienctly 
directed  the  activities  of  our  Association  during  this  past  year. 

Respectfully  submitted, 
J.  S.  Ellis,  Chairman 
A.  R.  Dahlberg 


SPECIAL  FEATURES  OF  B&B  SESSIONS 

Four    special    features    were    presented  cussion     during     the     Monday     afternoon 

during   the   three   separate   sessions   of  the  session  by  Albert  A.  Hoffman,  sales  engi- 

Bridge   and    Building   Association   conven-  neer,     Bethlehem     Steel     Corporation,     on 

tion — one   on   Monday   afternoon,   two   on  "Weathering  Steel  in  Bridges."  The  other 

Tuesday    afternoon    and   one   on   Wednes-  is     the     talk     on     Tuesday    afternoon    on 

day  morning.  "Modernization    of    Suburban    Stations    on 

Two  of  these,  however,  were  primarily  the  Chicago  &  North  Western,"  by  Frank 

slide   presentations   with   commentary   and  V.    Koval,   assistant   to   president,   C&NW. 

are  not  presented  herein.   One  is  the  dis-  The  other  two  special  features  were  ad- 

12 


Timber  Bridge  Inspection 


13 


dresses  augmented  by  slides  and  are  in- 
cluded herein  virtually  in  full.  The  first 
was  delivered  at  the  Tuesday  afternoon 
session  by  John  W.  Storer,  vice  president, 
Railroad  Division,  Osmose  Wood  Pre- 
serving Company  of  America,  Inc.,  on 
"Facts    and    Fantasies    of    Timber    Trestle 


Inspections."  The  second  is  the  discussion 
by  Gerald  M.  Magee,  director  of  engineer- 
ing research,  AAR,  on  Wednesday  morn- 
ing on  "Problems  Created  by  Butt- Welded 
Rail  Laid  Across  Bridges — and  What  to 
do  About  Them." 

Here  is  what  the  two  speakers  said: 


Facts  and  Fantasies  of 
Timber  Bridge  Inspection 


John    W.    Storer 

Vice    President 

Osmose    Wood     Preserving     Co. 

The  present  timber  bridge  inspection 
procedures  practiced  by  many  railroads 
today  are  grossly  inadequate.  That  state- 
ment is  made  in  the  form  of  a  challenge 
and  my  purpose  will  be  served  if  ( 1 )  I 
can  convince  you  of  the  accuracy  of  that 
statement  and  (2)  I  can  make  some  rea- 
sonable suggestions  on  how  the  system 
can  be  improved.  Since  I  am  a  forester 
by  profession,  and  not  a  structural  engi- 
neer, my  remarks  are  confined  to  the  in- 
spection of  timber  bridges  from  the  decay 
standpoint. 

Over  the  past  five  years,  I  have  had 
the  unique  privilege  of  personally  in- 
specting timber  bridges  on  over  40  rail- 
roads in  the  United  States,  Canada  and 
Mexico.  In  each  case,  I  was  accompanied 
by  one  or  more  of  the  railroad's  represen- 
tatives, men  who  were  either  directly  in- 
volved, or  responsible  for,  timber  bridge 
inspections.  This  afforded  an  unparalleled 
opportunity  to  observe  and  compare  the 
varions  inspection  methods  and  proce- 
dures in  current  use  in  the  industry  today. 

What  are  these  current  practices?  As 
you  might  imagine,  they  do  not  neces- 
sarily follow  the  accepted  procedures 
published  in  committee  reports  of  the 
B&B  Association  or  the  AREA  Manual. 
As  a  matter  of  fact,  there  are  as  many 
different  inspection  procedures  as  there 
are  inspectors.  As  one  extreme,  I  have 
seen  inspection  carried  out  strictly  on  a 
visual  basis — with  the  principal  criteria 
being  the  age  of  the  bridge.  At  other 
times,  I  have  seen  inspection  performed 
by  highly  capable  and  conscientious  indi- 
viduals who  knew  the  condition  of  their 
bridges  and  had  boring  records  to  back 
up  their  recommendations. 

The  human  element  is  obviously  the 
key  factor  since  personal  judgment  is,  in 
the  final  analysis,  the  essense  of  bridge 
inspection.   Unfortunately,   in   many  cases, 


critical  judgments  or  decisions  are  being 
made  without  the  benefit  of  detailed  field 
investigations.  The  following  case  histories 
will  serve  to   illustrate   the  point: 

( 1 )  In  early  1964  we  were  asked  to 
cruise  a  1930  creosoted  pile  trestle  com- 
posed of  83  panels.  The  ballast  deck  had 
been  placed  in  1946.  We  were  told  that 
the  structure  was  scheduled  for  early  re- 
placement. A  three-hour  inspection  by 
two  men  sounding  and  boring  proved  the 
structure  an  excellent  subject  for  in-place 
treatment.  On  completion  of  in-place 
treatment,  with  a  detailed  boring  evalua- 
tion of  each  pile,  only  11  piles,  or  3.9%, 
were  rejected  and  ultimately  posted. 

(2)  In  the  fall  of  1963,  we  were  asked 
to  cruise  a  2,500-ft  main-line  ballast-deck 
trestle  which  had  been  constructed  of 
creosoted  pine  in  1926.  This  bridge  was 
budgeted  for  replacement  in  1964  at  a 
cost  of  $340,000.  With  two  men  sounding 
and  boring  for  six  hours,  it  was  clearly 
shown  that  the  structure  was  not  in  need 
of  replacement  and  it  was  removed  from 
the  construction  budget.  This  bridge  was 
subsequently  treated  in-place  during  which 
an  average  of  100  inspection  holes  was 
bored  per  bent.  The  final  report  showed 
58.2%  of  the  piling  had  some  internal 
decay  present  but  only  4.4%  were  con- 
sidered by  the  railroad  to  be  below  mini- 
mum strength  requirements,  and  these 
were  posted. 

(3)  A  few  months  ago,  we  were  asked 
to  cruise  a  number  of  untreated  tresdes 
on  a  marginal  branch  line  where  a  con- 
siderable amount  of  repair  and  replace- 
ment work  was  scheduled  in  the  near 
future.  Sounding  and  boring  clearly 
proved  that  one  bridge  scheduled  for  re- 
driving  was  in  better  condition  than  most 
of  the  others  inspected.  Conversely,  a 
bridge  we  found  to  be  in  need  of  replace- 
ment was  scheduled  for  a  minimum  of 
repairs. 

(4)  Recently,  while  cruising  a  main- 
line ballast-deck  trestle,  we  found  one 
bent    with    three    reject   piles    out   of   six. 
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Needless  to  say,  a  B&B  gang  put  in  some 
overtime  posting  three  piles  that  same 
evening. 

(5)  In  another  case,  we  inspected  a 
small  seven-panel  open-deck  trestle  at  the 
request  of  the  B&B  supervisor  while  in 
his  territory  on  other  cruising  work.  The 
bridge  had  been  scheduled  for  redriving 
several  years  before  and  the  replacement 
timbers  were  still  on  the  site.  This  indi- 
vidual had  bored  the  piling,  knew  they 
did  not  need  to  be  replaced — and  had 
been  stalling  the  redriving.  Our  inspec- 
tion verified  what  he  already  knew — the 
bridge  was  in  excellent  condition  with 
only  one  reject  pile.  Why  was  this  bridge 
scheduled  for  redriving?  In  attempting  to 
find  the  answer,  we  learned  that  the 
bridge  had  been  driven  in  1914  and  was 
the  oldest  in  that  district.  We  can  only 
surmise  that  the  inspector,  seeing  the  one 
bad  pile,  and  knowing  the  bridge  was  old, 
assumed  the  rest  of  the  piles  must  be  de- 
cayed internally,  and  therefore  recom- 
mended replacement.  The  fact  that  this 
was  high-speed,  main-line  track  undoubt- 
edly influenced  the  decision  to  replace  the 
structure. 

Condemning  a  bridge  because  of  a  few 
obviously  reject  members  has  occurred 
more  times  than  most  of  us  would  want 
to  admit. 

Unfortunately,  these  are  not  just  iso- 
lated cases  to  be  classified  as  "odd-ball 
situations."  The  fact  is  that  many  rail- 
roads are  not  renewing  their  worst 
bridges — and,  in  many  cases,  I  have  ob- 
served bridges  in  good  structural  condi- 
tion being  replaced  on  that  same  prop- 
erty. With  today's  highly  competitive 
situation  in  the  transport  industry,  no 
railroad  can  afford  to  cut  out  piles  or  re- 
place bridges  prematurely.  By  the  same 
token,  today's  heavier  loadings  make  it 
imperative  to  replace  any  member  whose 
condition  places  it  below  your  minimum 
strength  requirements. 

What  are  some  of  the  reasons  for  these 
errors  in  judgment?  First,  is  the  obvious 
fact  that  it  is  many  times  physically  im- 
possible for  the  men  responsible  to  spend 
adequate  time  at  each  bridge  to  make  a 
thorough  inspection.  There  are  simply 
too  many  bridges  and  not  enough  time. 
Due  to  this  time  factor  most  inspections 
today  are  carried  out  by  a  combination  of 
visual  observations  and  sounding. 

Visual  inspection  is  important,  but  it 
must  be  followed  by  a  physical  inspec- 
tion of  those  members  that  look  suspici- 
ous. I  remember  distinctly  one  bridge 
where  the  ballast  deck  had  been  marked 
for  replacement  merely  because  of  dis- 
coloration of  the  stringers.  They  looked 
bad.  A  subsequent  boring  inspection 
proved   the   deck  to  be  in  excellent  con- 


dition    and     that    the    discoloration    was 
caused  by  local  air  pollution. 

Visually,  a  pile  may  appear  to  be  ques- 
tionable, but  after  all  decayed  sapwood  is 
removed  the  pile  actually  may  be  in  good 
condition,  with  perhaps  90%  or  more  of 
its  original  bearing  capacity  remaining. 
Visual  impressions  can  be  deceiving. 

Hammer  sounding  is  by  far  the  most 
common  inspection  method  used  and  is 
vital  as  a  means  of  locating  suspect  mem- 
bers. However,  there  have  been  more 
good  piles  cut  out  of  bridges  based  on 
hammer  soundings  than  for  all  other 
reasons  combined.  Fig.  1  shows  a  typical 
decay  pattern  in  Southern  yellow  pine 
where  the  decay  spores  entered  through 
a  check  or  split  and  decay  developed  at 
the  junction  of  the  creosoted  shell  and 
the  untreated  heart.  A  hammer  sounding 
of  such  piles  will  invariably  lead  to  their 
being  marked  for  posting — unless  a  bor- 
ing inspection  is  made  to  ascertain  the 
exact  condition.  What  is  misleading  is  the 
fact  that  the  sound  waves  vibrate  in  the 
decay  pocket  and  the  result  is  a  definite 
"hollow"  or  "base  drum"  sound. 

Sounding  is  also  extremely  misleading 
where  piles  have  been  overdriven  and  the 
annual  rings  have  become  separated. 
Again,  the  pile  sounds  decayed  or  hollow 
and  is  apt  to  be  replaced  without  a  more 
detailed  investigation. 

In  my  opinion,  sounding  without  bor- 
ing those  members  sounding  suspicious  is 
less  than  50%  accurate.  And  further,  if  a 
shell  thickness  is  found  to  be  less  than  3 
in.  in  a  pile  a  second  boring  should  be 
made  into  the  void  area  at  a  90-deg  angle. 
Otherwise,  many  piles  perfectly  capable 
of  supporting  the  load  will  be  condemned 
for  lack  of  a  second  boring. 

Errors  in  judgment  based  on  observa- 
tions in  the  field  are  only  one  aspect  of 
the  problem.  Other  errors  result  from 
various  misconceptions  which  I  prefer  to 
call  the  fantasies  of  timber  bridge  inspec- 
tion. The  accompanying  tabulation  lists 
some  of  the  fantasies — and  the  facts. 

My  recommendations  for  improved  in- 
spection procedures  can  be  summarized 
as  follows: 

( 1 )  Sound  all  timber  possible — with 
special  attention  given  to  locations  likely 
to  trap  moisture.  In  piling,  we  find  most 
decay  in  the  drift-pin,  groundline,  and 
brace-bolt  locations.  In  caps,  we  find  it 
at  the  bearing  points  and  along  drift  pins 
or  through  bolts.  Stringers  can  and  do  de- 
velop decay  in  the  middle  of  the  span 
but  diis  is  not  common.  Most  stringer 
decay  is  confined  to  the  cap  bearing  loca- 
tions and  along  bolts.  Areas  alternately- 
wet  and  dry  are  most  vulnerable  to  decay. 

(2)  Power  bore  all  timber  where  sound- 
ing indicates  possible  internal  decay.  Bore 
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FANTASIES 

(1)    "The  bridge  is  old  and  should  be 
replaced." 


FACTS 

Age,  as  such,  means  nothing.  We 
have  treated  the  piling  on  a  num- 
ber of  50-year-old-plus  structures 
and  many  of  these  are  in  superior 
condition  to  other  bridges  half  that 
age. 


(2)  "The    treatment    is    all    bleached       Don't    condemn    a    bridge    before 

out     and     timber     is     badly       boring. 
checked.  It  looks  bad." 

(3)  "Caps  always   crush    before   get-       Don't  count  on   it.   We   have   located 

ing  dangerous."  many    dangerous    caps    in    our    work 

that  could  be  found  only  by  boring. 


(4)    "It    sounds    bad    and    should    be       Bore  it  first. 

replaced." 


(5)    "That's    old    heart    pine    and    we       Don't  count  on  it. 

never    have   trouble   with    that." 


(6)   "We  can't  have  any  decay  below       Excavate    a    percentage    of    piles    at 
ground."  least  2  ft  and  be  sure. 


(7)  "These  piles  remain  in  water  all 
the  time  and  we  don't  have  a 
decay  problem." 


Better  check  about  2  ft  or  3  ft 
above  the  water-line  where  wick 
action  ends  and  decay  conditions 
are   just  about  perfect  internally. 


(8)   "All   of  our   bridges   are   treated      Ninety    percent    of    our    business    is 
and    we    don't    have    a    decay      the  treatment  of  treated  bridges. 

problem." 


(9)  "We  do  have  some  center  rot 
but  it  doesn't  affect  the  treated 
shell." 


Decay  can  and  does  take  place  in 
the  treated  area.  It  is  strictly  a 
matter  of  whether  or  not  the  preser- 
vative retention  is  above  or  below 
the  threshold  level  for  that  par- 
ticular decay  organism. 


[10)  "I'm  not  concerned  about  that 
branch — we  rebuilt  all  the 
trestles    during    World    War   II." 


Some  railroads  are  already  redriv- 
ing  World  War  II  bridges.  Our  ex- 
perience indicates  that  all  bridges 
treated  from  1941-1946  are  sus- 
pect— until  proven  innocent.  Many 
bridge  timbers  simply  did  not  re- 
ceive proper  treatment  during  the 
war  period,  due  to  inadequate  sea- 
soning. In  addition,  it  was  often 
necessary  to  accept  timber  of 
inferior  quality. 
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Fig.  1 — Hammer  sounding  of  this  pile  would 
emit  a  definite  "hollow"  sound  from  decay 
pocket. 


the  first  hole  into  that  point  which  sounds 
the  most  suspicious.  If  the  shell  is  found 
to  be  less  than  your  minimum  require- 
ments, additional  inspection  holes  should 
be  bored,  placing  the  second  hole  at  90 
deg  to  the  first.  All  inspection  holes  to 
be  plugged  with  treated  dowels. 

(3)  Measure  the  shell  thickness  and 
voids  and  record  the  information  on  an 
appropriate  form.  It  is  most  important  to 
measure  the  void  as  well  as  the  shell 
thickness  to  evaluate  minimum  and  maxi- 
mum conditions.  Shell  thickness  indicators- 


are  commercially  available  for  this  pur- 
pose. 

I  realize  that  boring  has  been  recom- 
mended as  standard  procedure  over  the 
years.  However,  boring  with  a  brace  and 
bit  was  time-consuming  and  difficult.  Cer- 
tain railroads  attempted  to  standardize  on 
increment  boring  but  this  was  not  prac- 
tical due  to  the  rapid  blunting  of  the  cut- 
ting edge  in  boring  weathered  bridge 
timbers.  The  boring  equipment  we  have 
found  best  suited  for  bridge  inspection  is 
a  /s-in  or  %-in  electric  drill  operated  off  a 
portable  generator  or  a  12-volt  battery 
system.  These  units  are  completely  port- 
able, have  enough  charge  for  a  full  day's 
boring,  and  are  fully  recharged  by 
plugging  into  any  110-volt  outlet  over- 
night. 

The  July,  1965,  issue  of  Railway  Track 
and  Structures  carried  a  reply  from  H. 
Bober,  bridge  and  building  engineer, 
Gulf,  Mobile  &  Ohio,  to  the  question: 
"Are  present  bridge  inspection  practices 
adequate  in  view  of  the  increased  wheel 
loads?"  Mr.  Bober  points  out  the  com- 
parative effect  of  315,000-lb  cars  in  rela- 
tion to  the  210,000-ib  cars  used  previ- 
ously. The  table  given  shows  a  57%  psi 
increase  in  the  bearing  of  stringers  on 
caps,  a  57%  psi  increase  in  bearing  of  caps 
on  piles,  and  a  56%  increase  in  the  load 
per  pile — from  8.7  tons  to  13.6  tons. 

Your  present  timber  trestles  are  really 
remarkable  structures,  and,  in  the  past, 
had  a  considerable  margin  of  safety.  But, 
with  the  present  heavy  cars,  stresses  are 
close  to  the  maximum  allowable.  Since 
this  allowable  stress  is  based  on  all  tim- 
ber being  in  good  condition,  it  is  vitally 
important  to  discover,  on  inspection,  any 
decay  or  defects,  and  to  measure  the 
extent  of  deterioration  as  accurately  as 
possible. 


Problems  Created  by  Butt-Welded  Rail 

Laid  Across  Bridges — and  What 

to  Do  About  Them 


Gerald   M.   Magee 

Director    Engineering    Research 
Association   of  American    Railroads 

As  you  made  the  train  trip  (I  hope) 
from  your  home  to  Chicago  to  attend 
this  convention,  I  am  sure  that  you  missed 
the  old  familiar  sound  of  the  clickety 
click   as   your   car  traveled   over  the  rails. 


Being  railroad  men  it  is  not  necessary  to 
go  into  details  explaining  why  and  how 
the  advent  of  continuous  welded  rail  has 
reduced  the  "clickety  click"  to  an  occa- 
sional "click." 

The  use  of  continuous  welded  rail  is 
not  new  as  you  know.  Our  records  indi- 
cate the  first  installation  of  continuous 
welded  rail  in  open  track  in  the  United 
States    was    made    on    the    Delaware    and 
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Hudson  Railway  near  Albany,  New  York 
in  1933.  Since  that  time,  thousands  of 
miles  of  such  rail  have  been  laid.  Every- 
one knows  that  continuous  welded  rail  is 
practical  and  works  under  extreme  tem- 
perature changes  but  still  many  people 
ask  "Where  does  the  expansion  go  and 
what  do  you  do  about  it?"  For  this  rea- 
son, we  felt  it  desirable  to  discuss  the 
basic  principles  of  welded  rail  action 
under  temperature  changes  before  discus- 
sing the  use  of  such  rail  on  bridges. 

The  action  of  continuous  welded  rail  in 
track  under  various  temperature  changes 
is  based  on  two  fundamental  engineering 
principles.  The  first  principle  is  that  steel 
is  elastic  and  if  we  apply  a  force  to  the 
1-in  steel  cube,  a  definite  deforma- 
tion or  strain  will  take  place.  Research 
has  shown  that  the  magnitude  of  the 
strain  is  directly  related  to  the  force  so 
that  if  the  force  is  increased  by  a  factor 
of  say  2,  the  strain  is  doubled.  This  rela- 
tion, which  holds  true  up  to  the  yield 
point  of  the  steel,  is  defined  as  the  Modu- 
lus of  Elasticity  "E"  and  is  equal  to  the 
stress  "f"  divided  by  the  strain  "A".  It  is 
interesting  to  note  that  this  ratio  is  very 
close  to  30,000,000  lbs  per  sq  inch  and  is 
the  same  for  all  types  of  steels.  Inciden- 
tally, the  minimum  yield  point  of  rail  steel 
is  70,000  lbs  per  sq  in. 

So  far  we  have  been  discussing  the 
strain  in  a  1  in  steel  cube  but  the  same 
relation  exists  for  any  steel  member  of 
other  cross-sectional  areas.  By  using  the 
unit  stress  "£"  which  is  equal  to  the  total 
force  "F"  divided  by  the  area  "A"  of  the 
section,  the  strain  "A"  in  the  member  per 
inch  of  length  is  then  equal  to  the  force 
"F"  divided  by  the  area  "A"  times  the 
modulus  of  elasticity  "E"  or  F=  AAE. 

If  a  force  "F"  of  50,000  lb  is  applied 
to  the  1  in  cube,  the  following  results  are: 
The  stress  "f"  is  50,000  lb  divided  by 
1  sq  in  or  50,000  lb  per  sq  in. 

The  strain  "A"  is  50,000  lb  per  sq  in 
divided  by  30,000,000  lb  per  sq  in  which 
equals  0.001667  in.  If  a  1  in  square  bar, 
10  in  long  is  subjected  to  the  force  of 
50,000  lb.,  each  inch  of  its  length  will 
reduce  0.001667  in.  in  length  so  the  total 
reduction  in  length  will  be  10  times 
0.001667  in  or  0.01667  in. 

The  second  fundamnetal  engineering 
principle  involved  in  continuous  welded 
rail  is  that  steel  will  change  its  dimen- 
sions with  a  change  in  temperature  of  the 
steel.  Research  has  shown  that  all  steels 
will  change  their  dimensions  0.0000065  in 
per  in  of  length  per  1  deg  fahrenheit 
change.  Thus  a  steel  bar  1  in  long  will 
elongate  0.0000065  in  when  the  tempera- 
ture change  increases  1  deg.  A  steel  bar 
10  in  long  will  increase  0.000065  in.  in 
length  with  a  1  deg  temperature  increase. 
A  steel  bar  1000  in  long  will  increase  0.65 


in.  in  length  with  a    100  deg  temperature 
increase. 

With  this  background  of  the  relation 
between  stress  and  strain  and  the  changes 
in  lengths  of  members  resulting  from 
temperature  changes,  the  principles  can 
now  be  applied  to  long  steel  bars  or  steel 
rails.  If  37  rails,  each  rail  39  ft  long,  are 
welded  together,  we  have  a  steel  rail 
1,443  ft  or  17,316  in  long.  If  the  tem- 
perature of  this  rail  is  increased  75  deg 
and  we  assume  the  rail  is  resting  on  fric- 
tionless  rollers,  the  length  of  the  rail  will 
increase  4.22  in  at  each  end  for  a  total 
increase  of  8.44  in.  This  increase  in 
length  is  calculated  as  follows: 

17,316  in.  in  length  times  75  deg  tem- 
perature change  times  0.0000065  tem- 
perature coefficient  =  8.44  in. 

We  now  find  that  our  rail  is  8.44  in  too 
long  but  we  also  know  from  our  relation 
between  stress  and  strain  that  the  rail  can 
be  shortened  by  applying  compressive 
forces  "F"  on  the  ends  of  the  rail.  We 
have  previously  shown  that  the  strain 
"A''  equals  the  force  "F"  times  the  length 
in  inches  divided  by  the  product  of  the 
area  "A"  of  the  section  and  the  modulus 
of  elasticity  divided  by  the  length  in 
inches.  For  a  132  lb  RE  rail,  having  an 
area  of  "A"  of  12.95  sq  in,  the  force  re- 
quired to  strain  the  rail  8.44  in  equals 
189,270  lbs  as  shown.  The  stress  "£"  in 
the  rail  is  then  the  force  "F"  divided  by 
the  area  "A"  which  equals  14,615  lb  per 
sq  in. 

Instead  of  permitting  the  rail  to  expand 
8.44  in  and  then  applying  a  force  of 
189,270  lb  to  compress  the  rail  back  to  its 
original  length,  suppose  we  place  the  17,- 
316  in  long  rail  between  two  immovable 
abutments.  As  the  temperature  of  the  rail 
increases,  the  force  between  the  immov- 
able abutments  and  rail  ends  increase 
and  with  a  75  deg  increase,  the  force  on 
the  ends  of  the  rail  equal: 

Force  "F"  —  Area  "A"  times  Tempera- 
ture Change  "T"  times  co- 
efficient of  expansion  times 
modulus  of  elasticity  "E" 
equals  189,270  lb,  the  same 
force  "F''  required  to  com- 
press the  rail  8.44  in. 

The  compression  stress  in  the  rail  under 
a  force  "F"  of  189,270  lb  is  then  14,615 
lb  per  sq  in.  A  convenient  relation  to  re- 
member is  that  if  the  rail  is  fully 
restrained,  a  temperature  change  of  1  deg 
F  will  produce  a  stress  of  195  (or  say  200 
psi)  which  is  the  product  of  the  30,000,- 
000  modulus  of  elasticity  and  0.0000065 
temperature  change  coefficient. 

The  general  practice  in  laying  welded 
rail  is  to  place  the  rail  ends  together  with- 
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out  any  gap  between  the  rails.  Since  the 
temperature  changes  in  the  adjoining  rails 
can  be  assumed  to  be  the  same  as  the  rail 
under  discussion,  the  adjoining  rails  act 
as  immovable  abutments  with  a  force  "F" 
of  189,270  lb  acting  on  the  ends  of  the 
rail  when  the  temperature  increases  75 
deg.  As  previously  shown,  the  stress  in 
the  rail  under  a  75  deg  temperature  in- 
crease is  14,615  lb  per  sq  in  and  is  uni- 
form throughout  the  entire  length  of  the 
rail.  A  100  deg  temperature  increase  will 
produce  a  stress  of  19,490  lb  per  sq  in. 
in  the  rail. 

So  far  we  have  been  discussing  the 
forces,  stresses  and  strains  in  the  continu- 
ous welded  rail  resulting  from  an  increase 
in  temperature.  Since  steel  is  elastic  and 
has  approximately  the  same  modulus  of 
elasticity  in  tension  as  in  compression,  a 
drop  in  rail  temperature  will  produce  the 
same  magnitude  of  stresses  and  strains 
but  of  opposite  sign  or  direction  as  an 
increase  in  temperature,  provided  the  ends 
of  the  rail  are  held  in  place. 

Some  railroads  are  field  welding  the 
joints  between  the  quarter-mile  lengths 
of  rails  and  for  this  condition  each 
quarter-mile  length  of  rail  is  completely 
restrained  from  end  to  end  without  any 
longitudinal  movement.  Other  railroads 
are  using  joint  bars  between  the  quarter- 
mile  lengths  and  depending  on  joint  bar 
and  rail  anchor  restraint  to  restrain  the 
ends  of  the  rail.  Naturally  this  same 
method  of  restraining  the  ends  of  the 
rails  must  be  depended  on  to  anchor  the 
last  end  of  the  long  welded  rail  sections. 
We  can  now  determine  the  number  of 
ties  required  to  restrain  the  ends  of  a  132 
lb  welded  rail  section  resulting  from  a  75 
deg  decrease  in  temperature.  We  have 
previously  shown  that  the  Force  "F"  in 
the  fully  restrained  rail  is  189,270  lb  but 
with  joint  bars  and  rail  anchors  this  force 
reaches  such  a  magnitude  only  in  the 
center  portion  of  the  quarter-mile  section. 
If  we  assume  that  the  joint  bars  will  carry 
a  force  of  75,000  lb  before  slipping,  the 
ties  must  then  carry  a  force  of  189,270  lb 
minus  75,000  lb  or  114,270  lb.  If  we  as- 
sume that  each  anchored  tie  is  capable 
of  carrying  an  average  force  of  600  lb  per 
rail,  we  find  that  190  anchored  ties  are 
required  to  develop  the  114,270  lb.  With 
the  ties  spaced  at  20  in  centers  and  each 
consecutive  tie  anchored,  we  note  that  the 
rail  will  be  fully  restrained  in  8  rail 
lengths.  In  other  words,  the  joint  bars 
will  produce  a  force  of  75,000  lb  in  the 
end  of  the  rail  and  the  ties  will  gradually 
increase  this  force  for  8  rail  lengths;  con- 
sequently, the  force  in  the  21  rails  in  the 
center  section  will  remain  constant  at 
189,270  lb. 

We   have   shown   that   the   force   in   the 
quarter-mile  rail  remains  constant  at  189,- 


270  lb  for  its  entire  length  with  a  75  deg 
temperature  increase  when  the  rail  ends 
are  laid  tight  without  any  gap  and,  con- 
sequently, there  is  no  movement  of  the 
rail  from  end  to  end.  With  a  decrease  in 
rail  temperature  on  track  where  joint  bars 
are  used  the  quarter-mile  rail  becomes 
fully  restrained  gradually  over  8  rail 
lengths  and  some  rail  end  movement  will 
therefore  occur.  The  magnitude  of  this 
rail  end  movement  is  equal  to  the  square 
of  the  force  "F"  in  the  rail  minus  the 
joint  bar  restraint  '"J",  with  the  product 
multiplied  by  the  tie  spacing  "S"  and  di- 
vided by  the  product  of  two  times  the 
,  average  tie  restraint  "T"  times  the  area 
of  the  rail  "A"  times  the  modulus  of 
elasticity  '"E".  It  can  be  seen  that  the 
quarter-mile  rail  will  shorten  by  1.12  in 
or  each  end  will  move  0.56  in. 

As  you  know,  the  rail  joints  are  de- 
signed to  permit  a  I  in  gap  and  any 
opening  beyond  this  amount  can  be  ob- 
tained only  by  bending  the  bolts,  which 
is,  of  course,  not  a  desirable  condition. 
Experience  has  shown  that  the  actual 
joint-gap  openings  between  quarter-mile 
iong  rails  are  not  as  large  as  die  com- 
puted value  of  1.12  in.  The  joint  restraint 
can  be  increased  by  keeping  the  bolts  very 
tight  and  limited  data  from  research  indi- 
cates that  the  resistance  of  ties  to  move- 
ment in  the  ballast  is  not  uniform  but  in- 
creases with  the  amount  of  movement. 
Thus,  the  tie  restraint  toward  the  end  of 
the  rail  is  probably  greater  than  600  lb 
where  the  amount  of  rail  movement  is 
greater.  It  would  be  expected  diat  the 
shearing  strength  of  the  ballast  on  a  plane 
with  the  lower  surface  of  the  tie  would 
be  increased  if  the  ballast  was  frozen  and 
this  would  tend  to  increase  the  tie 
restraint;  however,  no  data  is  available  on 
the  tie  restraint  under  these  conditions. 
Naturally,  any  increase  in  joint  bar 
restraint  or  tie  restraint  would  reduce  the 
movement  of  the  end  of  the  rail. 

We  hope  that  we  have  given  you  a 
clear  picture  of  the  forces  and  movements 
involved  in  continuous  welded  rail  under 
temperature  changes  and  undoubtedly 
you  are  now  asking  the  question  "What 
is  the  effect  of  such  forces  and  move- 
ments on  bridges?'' 

Suppose  we  place  welded  rail  over  an 
open  deck  timber  trestle  of  one  span 
without  rail  anchors  and  with  the  bolted 
rail  joint  8  rail  lengths  past  the  end  of 
the  trestle.  It  is  obvious  the  rail  over  the 
trestle  will  not  have  any  movement  result- 
ing from  temperature  changes  but  we  do 
have  to  consider  any  elongation  of  the 
stringers  due  to  thermal  changes.  The  co- 
efficient of  expansion  for  fir  is  approxi- 
miately  0.0000025  in  per  in  per  deg, 
about  40  percent  that  of  steel.  The  move- 
ment   of    the    end    of    the    stringers    with 
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respect  to  the  rail  resulting  from  a  75  deg 
temperature  change  is  equal  to  the  coeffi- 
cient of  expansion  0.0000025  times  one 
half  the  span  length  in  inches  or  168/2  as 
elongation  can  occur  both  ways  times  the 
temperature  change  of  75  deg  which 
equals  0.016  in.  As  you  know,  the  stringers 
on  multiple-span  trestles  are  interlaced 
and  bolted  together  and  consequently, 
form  a  continuous  chord  from  end  to  end. 
Since  the  stringer  chord  acts  as  a  unit, 
the  movement  of  the  end  of  the  chord 
with  respect  to  the  rail  will  change  di- 
rectly as  the  number  of  spans.  For  ex- 
ample, the  elongation  of  a  10  span  trestle 
will  be  0.16  in  while  a  50  span  trestle 
will  change  0.80  in.  The  foregoing  as- 
sumes there  is  no  restraint  to  movement 
of  the  ends  of  the  stringer  chord.  This 
probably  is  not  the  actual  condition  be- 
cause, the  bents  and  abutments  offer  some 
restraint.  The  modulus  of  elasticity  of 
Douglas  fir  parallel  to  the  grain  is  ap- 
proximately 1,180,000  psi  so  the  product 
of  this  modulus  and  the  coefficient  of  ex- 
pansion of  0.0000025  gives  a  force  of 
about  3  psi  required  to  restrain  one 
square  inch  of  fir  for  one  degree  tempera- 
ture change.  For  a  4-ply  stringer  bent 
having  8-in  x  16-in  stringers,  this  would 
reauire  a  restraining  force  of  3,066  lb 
per  deg  or  230,400  lb  for  a  75  deg  tem- 
perature change.  Also,  it  should  be  noted 
that  a  slippage  at  the  ends  of  the  string- 
ers of  only  0.016  in  (or  0.032  in  if  the 
stringer  is  continuous  for  two  bents) 
would  provide  for  the  expansion  move- 
ment. 

To  my  knowledge,  no  measurements 
have  been  made  on  the  end  movements 
and  it  would  be  of  interest  if  those  of  you 
who  have  an  opportunity  to  do  so  would 
make  observations  of  this. 

If  the  welded  rail  were  anchored  to  the 
ties  on  a  timber  trestle  with  die  bolted 
joint  near  the  end  of  the  trestle  forces  of 
considerable  magnitude  would  be  exerted 
on  the  trestle  by  a  75  deg  temperature 
change.  If  we  were  to  assume  that  the 
ties,  with  some  of  them  fastened  to  the 
chord  with  lag  screws  and  connected  by 
dapped  curb  timbers,  would  have  a  re- 
sistance of  600  lb  per  tie  per  rail,  the  one 
span  shown  would  be  subjected  to  a  force 
of  7,200  lb.  This  force  would  be  resisted 
by  bending  in  the  piles  and  passive 
resistance  of  the  fill  back  of  the  dump 
planks. 

The  ability  of  the  piles  to  resist  this 
force  would  depend  upon  their  size,  num- 
ber, and  height  above  ground  line.  If  a 
broken  rail  should  occur  during  cold 
weather  on  a  trestle  having  continuous 
welded  rail  anchored  to  the  ties,  some- 
what greater  forces  would  be  exerted  on 
the  bents  to  resist  the  rail  ends  pulling 
apart  at  the  break,  because  with  this  con- 


dition there  would  be  no  joint  restraint. 
We  have  shown  the  action  of  continu- 
ous welded  rail  on  a  timber  trestle  with  a 
relatively  low  coefficient  of  expansion.  We 
will  now  see  what  happens  with  continu- 
ous rail  placed  over  a  long  steel  span 
permitted  to  elongate  at  one  end  only. 
We  have  shown  that  the  21  rails  or  819 
ft  of  the  center  section  of  the  quarter-mile 
rail  will  not  move  under  temperature 
changes;  however,  the  expansion  end  of 
the  steel  span  is  not  restrained  so  it  will 
move  under  die  rail.  The  relative  move- 
ment of  the  end  of  a  100  ft  span  and  the 
rail  under  a  75  deg  temperature  change 
is  computed  as  0.58  in  and  that  of  a  500 
ft  span  as  2.90  in.  Certainly  a  movement 
of  2.90  in  could  not  be  permitted  if  the 
rail  was  anchored  to  the  ties  but  possibly 
a  movement  of  0.58  in  would  not  cause 
any  trouble.  As  you  know,  the  ties  on  a 
deck  girder  span  are  resting  on  the  top 
cover  plates  and  are  usually  not  fastened 
securely  to  die  top  flange,  except  to  pro- 
vide resistance  against  lateral  movement. 
In  general,  the  ties  are  dapped  to  provide 
for  the  camber  and  cover  plate  cutoffs  so 
they  should  be  able  to  move  )i  in  each 
way  on  the  steel.  As  a  minimum,  the  rail 
could  be  anchored  to  the  ties  over  part 
of  the  span  at  the  fixed  end. 

I  am  sure  you  remember  the  wood 
watertanks  with  steel  bands  that  were 
located  along  the  right-of-way  during  the 
days  of  the  steam  locomotives.  The  inter- 
esting part  is  that  the  steel  bands  were 
designed  to  place  a  radial  force  on  the 
wood  to  resist  the  water  pressure.  A  refer- 
ence to  any  text  book  on  elasticity  or  in- 
ternal pressure  will  show  that  the  magni- 
tude of  the  radial  pressure  "P"  varied 
with  the  force  "F"  in  the  steel  band.  We 
find  that  the  force  "F"  in  the  steel  band 
is  equal  to  the  radial  pressure  "P"  times 
the  radius  of  the  band.  We  also  know 
that  the  force  in  a  fully  restrained  steel 
band  or  rail  is  equal  to  the  coefficient  of 
expansion  times  the  modulus  of  elasticity 
times  the  temperature  change  "T"  times 
the  area  "A".  Since  the  coefficient  of  ex- 
pansion times  the  modulus  of  elasticity  is 
195,  the  force  "F"  equals  195TA.  Conse- 
quently, since  F  =  PR,  the  radial  force 
per  foot  of  rail  P  =  195TA  divided  by 
R.  To  change  R  to  D,  use  may  be  made 
of  the  relation  R  is  equal  to  5730  divided 
by  the  degree  of  curvature  "D".  If  the 
steel  band  or  rail  has  an  area  "A"  of 
12.95  sq  in  we  can  see  that  the  radial 
pressure  "P"  equals  195  times  12.95  sq 
in  times  temperature  change  "T"  times 
degree  of  curve  "D"  divided  by  5730  or 
"P"  per  foot  of  rail  equals  0.441DT. 

We  now  have  the  equation  to  compute 
the  lateral  forces  produced  by  welded 
rail  on  curved  track  so  lets  determine  the 
forces  On  a  pile  bent  for  various  degrees 
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of  track  curvature.  The  total  force  carried 
by  one  pile  bent  is  equal  to  the  number 
of  rails  times  .span  length  times  0.441  DT 
or  12.33DT.  For  a  temperature  change 
"T"  of  75  deg,  the  load  carried  by  each 
pile  bent  equals  925D.  It  can  be  seen 
that  a  pile  bent  under  a  1  degree  curve 
will  be  subjected  to  a  lateral  force  of  925 
lb  while  a  10  deg  curve  will  produce  a 
lateral  force  of  9250  lb  for  a  75  deg  tem- 
perature change.  The  ability  of  the  pile 
bents  to  resist  such  lateral  forces  will  de- 
pend upon  the  characteristics  of  the  bent. 
The  lateral  resistance  of  each  pile  bent 
will  vary  depending  on  the  height  of  the 
bent,  the  number  of  piles,  the  point  of 
fixity  in  the  ground  and  the  sway  bracing. 
It  should  be  pointed  out  that  even  with 
bolted  jointed  rail  a  force  of  75,000  lb 
can  be  carried  by  each  joint.  For  a  6-deg 
curve,  this  would  provide  a  lateral  force 
per  bent  of  2200  lb  or  approximately  40 
percent  of  that  with  continuous  welded 
rail  and  a  75  deg  temperature  change. 

In  conclusion,  we  hesitate  to  make  any 
recommendations  for  the  use  and  anchor- 
age of  welded  rail  on  bridges  as  the  sub- 
pect  is  very  complicated  and  more  infor- 
mation should  be  obtained.  However, 
welded  rail  is  being  used  on  bridges  and 
the  following  observations  may  be  helpful 
during  this  pioneer  period: 

( 1 )  The  action  of  welded  rail  on 
bridges  is  probably  not  too  much  differ- 
ent than  that  of  jointed  rail  because  of 
the  resistance  to  slippage  of  rail  ends  in 
the  joint  bars.  Consequently,  the  anchor- 
age being  used  for  jointed  rail  may  be 
useful  as  a  guide. 

(2)  On  ballasted  deck  bridges,  of  any 
types,  it  would  seem  that  welded  rail 
could  be  used  and  anchored  in  the  man- 
ner used  for  open  track  and  no  considera- 
tion need  be  given  to  locating  the  rail 
joint  off  the  bridge. 

On  trestles  on  sharp  curves,  and  parti- 


cularly on  high  trestles,  calculations 
should  be  made  of  the  additional  lateral 
forces  imposed  on  the  bents  by  the 
welded  track  and  the  ability  on  the  bents 
to  withstand   such  forces. 

(3)  On  open  deck  bridges,  it  would 
seem  that  the  welded  rail  could  be  used 
on  timber,  concrete,  or  steel  beam  trestles 
for  any  length  of  bridge  with  the  same 
anchor  pattern  as  used  on  open  track  if 
the  rail  joints  fall  200  ft  off  of  the  bridge. 
For  any  rail  joints  on  the  bridge,  a  spring 
type  anchor  that  would  permit  rail  slip- 
page with  restraint,  used  for  200  ft  each 
side  of  the  rail  joint  would  allow  for  a 
limited  rail  movement  without  damaging 
the  bridge  ties.  Study  should  also  be 
made  of  the  lateral  forces  exerted  on  the 
bents  on  sharp  curves. 

On  open  deck  viaduct  spans,  it  would 
appear  desirable  to  anchor  every  tie  for 
200  ft  each  side  of  any  rail  joint  that  falls 
on  the  span  with  two  such  rail  spring 
clips  and  elsewhere  anchor  alternate  ties 
with  two  such  rail  spring  clips.  Box  an- 
choring of  every  tie  for  200  ft  at  each 
end  of  the  bridge  would  isolate  any  rail 
movement  on  open  track  from  the  bridge. 

On  open  deck  truss  spans,  it  would 
seem  desirable  to  box  anchor  each  tie  in 
the  open  track  for  200  ft  at  each  end  of 
the  span.  For  spans  up  to  250  ft  it  would 
probably  be  satisfactory  to  use  no  anchors 
on  the  bridge  except  for  perhaps  two  rail 
lengths  at  the  fixed  end  and  leave  the 
span  free  to  expand  and  contract  at  the 
expansion  end.  For  longer  truss  spans, 
expansion  joints  could  be  provided  in  the 
rails  at  the  expansion  end  and  every  sec- 
ond or  third  tie  box  anchored  on  the  span. 
It  does  not  seem  to  me  that  welded  rail 
on  long  truss  spans  will  be  affected  much 
more  by  the  movements  at  the  expansion 
end  of  the  truss  than  jointed  rail  and  can 
perhaps  be  handled  in  the  same  manner 
as  jointed   rail. 


ADDRESSES  DELIVERED  BEFORE 
JOINT  SESSIONS 


The  first  featured  speaker  at  the  open- 
ing joint  session  on  Monday,  September 
13,  was  David  O.  Mathews,  president, 
Chicago  &  Eastern  Illinois.  His  address 
was  entitled  "What  Price  Regulation." 
Excerpts  from  his  comments  follow: 

Remarks   by   D.    O.    Mathews 

Your  engineering  people,  of  course,  are 
not  unfamiliar  with   governmental  regula- 


tion. Your  bridges  across  navigable  waters 
must  clear  through  the  United  States 
Corps  of  Engineers;  building  permits  and 
inspections  of  buildings  are  daily  encoun- 
ters; zoning  regulations;  irrigation  and 
drainage;  district  rules  and  regulations 
must  also  be  borne. 

And,  of  course,  there  is  the  new  anti- 
discrimination law  which  may  see  women 
joining    your    section    and    bridge    gangs. 
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Effectively  enforced,  street  walkers  may 
become  track  walkers  and  shortages  of 
male  help  probably  will  disappear.  Camp 
cars  will  be  more  attractive  in  all  respects. 
But  your  field  is  probably  less  regulated 
than  any  other  in  the  railroad  industry. 
The  Mechanical  Department  must  abide 
by  strict  supervision  and  pages  and  pages 
of  rules  and  regulations.  Large  books  of 
rules  cover  the  accounting  functions,  and 
personnel  and  labor  are  highly  regulated. 

An  example  of  the  cost  of  regulation  is 
the  data  and  reports  required  by  the  In- 
terstate Commerce  Commission  in  Ex 
Parte  No.  241,  Investigation  of  Adequacy 
of  Railroad  Freight  Car  Ownership,  Car 
Utilization,  Distribution,  Rules  and  Prac- 
.  tices.  It  is  estimated  that  it  cost  the  C&EI 
alone  over  $75,000  to  prepare  this  mate- 
rial. The  total  cost  to  the  railroad  indus- 
try as'  a  whole  must  have  been  in  the 
millions  of  dollars.  And  the  probable  re- 
sult of  all  this  cost  will  be  a  finding  by 
the  Commission  that  there  is  a  shortage 
of  freight   car  ownership   in  this   country! 

No  industry  is  more  intimately  inter- 
connected with  every  facet  of  the  nation's 
life  than  railroading.  In  fact,  it  is  almost 
impossible  to  grasp  the  physical  breadth 
and  service  depth  of  the  plant  which 
railroaders  have  built  up  over  a  century 
and  are  now  rebuilding  to  meet  the  enor- 
mous, increasingly  dynamic  needs  of  U.  S. 
commerce.  For  instance: 

The  nation's  214,000  miles  of  railroad 
right-of-way  are  enough  to  provide  an  en- 
tire transcontinental  rail  route  every  17 
miles  from  the  Canadian  border  to  the 
Gulf  of  Mexico. 

Our  1,800,000  freight  cars,  placed  end 
to  end,  would  form  a  solid  train  more 
than  15,000  miles  long,  spanning  the  con- 
tinent five  times. 

Our  30,000  locomotive  units  with  their 
44-million  horsepower  have  as  much 
power  capability  as  all  the  steam-electric 
generating  plants  in  30  states  and  the 
District  of  Columbia. 

Our  720,000  railroaders  and  their  fam- 
ilies are  enough  to  populate  the  whole 
state  of  Washington,  and  their  $5  billion 
annual  payroll  is  one  of  the  biggest  in  any 
single  industry. 

Clues  to  where  railroads  will  go  in  the 
future  in  performing  this  workhorse  role 
for  America  are  pointed  up  by  indicators 
of  where  the  nation  itself  is  going.  Our 
expanding  population  is  currently  record- 
ing a  net  gain  of  three-million  annually, 
and  40-million  more  people  are  in  pros- 
pect by  1975.  The  nation's  total  output 
of  goods  and  services,  meanwhile,  is  rising 
at  the  rate  of  3  percent  a  year,  with  half 
of  diis  going  to  support  our  increased 
population  and  the  remainder  going  into 
higher    living    standards.    This    gathering 


affluence  also  points  to  more  vacation  and 
travel,  and  even  though  economists  foresee 
100-million  automobiles  by  1975,  the  ex- 
panding travel  market  could  hold  promise 
of  a  comeback  even  for  the  hard-pressed 
passenger  train. 

Yet  it's  as  the  great  burden  bearer  of 
freight  that  railroading  shows  its  bright- 
est potential  for  the  future.  If  railroads 
only  hold  their  present  share  of  traffic 
volume  moving  between  U.  S.  cities, 
recent  economic  growth  trends  would 
make  their  1975  freight  load  one-third 
greater  than  now.  And  by  1988,  it  would 
double!  For  the  further  ahead  we  look, 
the  clearer  becomes  the  nation's  depend- 
ence on  low-cost,  high-volume  transpor- 
tation— and  this  means  railroads!  This  is 
why  many  believe  railroading  faces  its 
greatest  challenge  right  now. 

One  major  dark  cloud  shadows  this 
picture  of  America's  changing,  customer- 
oriented,  forward-moving  railroads.  This 
is  the  continuing  inequities  confronted  in 
outmoded,  unbalanced  and  painfully  dis- 
criminating government  transportation  pol- 
icies. Virtually  all  recent  Presidents  and 
a  dozen  prominent  public  study  groups 
have  called  attention  to  this  "chaotic 
patchwork."  In  such  objective  views,  it 
simply  makes  no  sense  that  an  industry 
of  such  vast  potentials  for  public  benefit 
as  the  railroads  continues  to  be  hampered 
by  restrictive  regulation,  hurt  by  dis- 
crinminatory  taxation,  then  further  penal- 
ized by  government-promoted  competition 
from  road,  air  and  waterway  facilities 
which  now  consume  over  $15  billion  in 
tax  outlays  annually. 

The  way  out  of  this  tangle  has  been 
charted  in  terms  of  "A  People's  Platform 
for  Transportation."  Here  are  its  three 
major  planks  for  an  essential  revolution  in 
government  transport  policies — the  door- 
openers  to  a  new  era  of  improved  service, 
lower  prices  and  vast  tax  savings  in  trans- 
portation: 

( 1 )  Self-support  for  all  carriers — plac- 
ing all  on  an  equal  cost  and  tax  basis. 

(2)  Allowing  maximum  freedom  for  all 
to  adjust  to  change — to  merge,  diversify, 
coordinate  services  and  otherwise  adapt 
plant  and  operations  to  new  competitive 
conditions  and   customer  demands. 

( 3 )  Allowing  maximum  freedom  for  all 
to  compete  on  prices. 

I  think  that  there  is  an  approach  to  the 
railroad  problem  which  has  never  been 
fully  explored.  I  discussed  this  approach 
with  the  Mechanical  Division  of  the  As- 
sociation of  American  Railroads  at  their 
meeting  here  in  Chicago  on  June  22, 
1965.  Consistency  with  my  beliefs  com- 
pels reiteration  here.  In  my  view  rail- 
roads, like  all  business,  are  going  to  be 
regulated.  The  questions  are  what  type  of 
regulation    should   be    applied    to   the   rail- 
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roads  and  who  is  going  to  regulate  them. 
It  can  hardly  be  denied  that  General  Mo- 
tors, Ford  Motor  Company,  General  Elec- 
tric, Standard  Oil  Company  and  numer- 
ous other  major  industries  have  grown 
and  thrived  without  regulation  compar- 
able to  that  found  in  the  Interstate  Com- 
merce Act. 

These  industries  have  been  regulated 
by  the  Sherman  Act  and  kindred  acts 
since  1890  and  notwithstanding  what  one 
reads  in  the  papers  and  sometimes  hears 
from  businessmen,  it  cannot  be  denied,  as 
I  have  previously  noted,  that  other  indus- 
tries of  this  country  have  prospered  to  a 
far  greater  extent  than  the  railroads  even 
though  they  have  been  regulated  by  the 
antitrust  laws  since   1890. 

I  think  there  is  a  basic  reason  why  the 
major  industries  of  this  country  have 
prospered  without  regulation  in  the  sense 
it  is  administered  under  the  Interstate 
Commerce  Act.  The  reason  is  that  the 
Sherman  Act  and  kindred  laws  are  de- 
signed to  make  business  free  and  to  pro- 
mote  competition. 

I  respectfully  suggest  that  the  entire 
transportation  industry  would  be  much 
better  off  in  the  matter  of  rates  and 
charges  under  the  antitrust  laws  than  it 
is  or  would  ever  be  under  die  Interstate 
Commerce  Act. 

The  railroads  had  a  monopoly  on  trans- 
portation in  1887  and  Congress  brought 
the  railroads  under  regulation  primarily 
because  they  had  a  monopoly  on  trans- 
portation. I  have  read  some  of  the  legis- 
lative history  and  contemporary  writings 
regarding  the  reasons  for  the  adoption  of 
die  Interstate  Commerce  Act  and  if  some 
of  the  things  with  which  the  railroads 
were  charged  are  true,  they  needed  to  be 
regulated.  The  various  sections  of  the  In- 
terstate Commerce  Act  suggest  basic 
evils.  Among  these  are  prohibitions  against 
unjust,  unreasonable,  discriminatory,  pref- 
erential and  prejudicial  rates.  Certain  of 
these  evils  have  been  found  in  non-carrier 
industries  and  they  have  been  published 
under  laws   kindred   to   the   Sherman  Act. 

In  1965  the  railroad  monopoly  no 
longer  exists.  The  railroads  are  confronted 
with  competition  just  like  that  confronted 
by  General  Motors,  Ford  Motor,  Stand- 
ard Oil,  General  Electric  and  Westing- 
house,  to  name  only  a  few  companies. 
But  the  latter  companies  can  meet  com- 
petition when  and  as  it  comes  into  view 
without  submitting  the  matter  to  a  regu- 
laotry  body. 

The  railroad  industry  must  compete 
with  motor  carriers,  barge  lines,  air  lines, 
power  lines,  pipe  lines  and  atomic  power 
as  well  as  private  carriage  using  some  of 
these  media  of  transportation.  These  com- 
peting agencies  are  considered  daily  in 
the  rate  departments  of  all   railroads.  The 


existence  of  these  agencies  means  that  the 
railroads  are  living  in  a  highly  competi- 
tive world  and  that  the  evils  which  caused 
Congress  to  regulate  the  railroads  in  the 
first  place  do  not  exist  today  simply  be- 
cause these  competitive  agencies  provide 
the  most  effective  regulation  of  all,  that 
is,  constant  pressure  which  requires  the 
railroads  to  meet  their  competition. 

The  railroad's  position  is  worsened  by 
the  fact  that  two-thirds  of  truck  traffic 
and  nine-tenths  of  inland  waterway  ton- 
nage operate  free  of  rate  regulation.  The 
only  price  regulation  imposed  on  this 
traffic  are  the  antitrust  laws  and  the  fig- 
ures I  have  cited  show  that  this  competi- 
tion has  thrived  under  the  competition 
guaranteed  by  the  antitrust  laws.  Any  at- 
tempt by  the  carriers  of  this  traffic  to 
eliminate  competition  in  pricing  this  busi- 
ness is  subject  to  the  antitrust  laws,  which 
provide  criminal  and  civil  penalties  for 
such  activities.  The  electrical  industry 
learned  about  those  penalties  the  hard 
way. 

It  would  be  politically  impossible  to 
persuade  Congress  to  regulate  this  exempt 
traffic.  Regulation  of  this  business  has 
been  advocated  for  years  by  proponents 
of  regulation  with  little,  if  any,  success. 
Congress  just  isn't  going  to  attempt  to 
regulate  private  carriage  and  vast  seg- 
ments of  for  hire  exempt  transportation, 
such  as  bulk  commodities  and  farm 
products. 

More  importantly,  if  Congress  could  be 
persuaded  to  do  so,  the  job  would  require 
a  horde  of  regulators  far  beyond  any- 
thing yet  attempted  in  the  regulatory 
field.  The  activities  of  the  agents  sent  by 
the  British  to  harass  the  colonists  were 
irritations  compared  to  the  impact  such  a 
horde  of  Government  agents  would  have 
on  business. 

Yet  if  railroads  are  to  live  they  must 
compete  price-wise  for  this  two-thirds  of 
the  truck  traffic  and  nine-tenths  of  the 
inland  waterway  tonnage.  The  obvious 
way  to  permit  them  to  do  so  is  to  lift  die 
rate  regulatory  laws  from  them  and  im- 
pose  the   antitrust  laws  upon   them. 

There  is  a  most  convincing  reason,  in 
my  view,  why  the  argument  that  railroads 
need  antitrust  immunity  in  rate  matters 
is  not  sound.  The  carriers  who  have  taken 
a  large  share  of  the  business  from  the 
railroads,  two-thirds  of  truck  traffic  and 
nine-tenths  of  the  inland  waterway  ton- 
nage, have  done  so  without  antitrust  im- 
munity. I  think  that  the  railroads  should 
ask  Congress  for  the  same  treatment.  I 
am  convinced  this  step  would  save  the 
shipping  public  millions  of  dollars  in 
freight  charges. 

If  protecting  the  public  through  the 
media  of  the  antitrust  laws  is  good  for 
two-thirds     of    the     truck    traffic    in     this 


Address  By  R.  D.  Shelton 


23 


country  and  nine-tenths  of  the  inland 
waterway  tonnage,  why  in  the  name  of 
heaven  isn't  it  good  for  the  railroads.  In 
other  words,  would  it  not  be  better  for 
the  railroads  to  tell  the  public  and  Con- 
gress that  we  are  willing  to  be  regulated 
by  the  antitrust  laws  along  with  other  in- 
dustries if  we  can  be  relieved  of  the  bur- 
dens of  regulation  under  the  Interstate 
Commerce  Act. 

The  public  has  a  real  stake  in  the  prob- 
lems of  the  railroads.  I  feel  that  if  the 
public  understood  the  problem  that  Con- 
gress would  grant  relief.  Regulation  is 
manifestly  unfair  to  die  railroads  because 
they  are  no  longer  a  monopoly  and  be- 
cause the  public  is  more  than  adequately 
protected  by  effective  competition. 

Remarks   by   Earl   Oliver 

The  second  speaker  at  the  Monday 
joint  session  was  Earl  Oliver,  director  of 
personnel  (now  vice  president  of  person- 
nel), Illinois  Central,  who  spoke  on  "Pro- 
tection— People  or  Jobs?"  Since  the  ad- 
dress, which  presented  Mr.  Oliver's  analy- 
sis of  how  the  February  7,  1965,  job- 
preservation  agreement  affects  the  main- 
tenance-of-way  supervisor,  is  so  timely 
and  of  such  specific  interest  to  members 
of  the  B&B  Association,  it  is  presented  at 
the  end  of  this  section  by  itself  virtually 
in  its  entirety. 

Remarks   by    R.    D.    Shelton 

The  first  speaker  at  the  second  joint 
session,  held  on  Tuesday  morning,  Sep- 
tember 14,  was  Raymond  D.  Shelton, 
vice  president — operations,  Atchison,  To- 
Peka  &  Santa  Fe.  He  discussed  "Railway 
Operations  and  the  Maintenance-of-Way 
Supervisor."  An  abstract  of  his  address 
follows : 

Dramatic  changes  have  taken  place: 
Complete  dieselization  of  power;  an 
almost  complete  transition  from  Morse 
Telegraphy  to  teletype,  radio  and  micro- 
wave; computerization  of  car  and  other 
accounting  procedures;  centralized  traffic 
control  and  on  and  on — but  nothing  more 
dramatic  than  the  changes  in  method  of 
track  maintenance. 

Santa  Fe's  slogan  is  "Always  on  the 
Move  Toward  a  Better  Way".  That  ap- 
plies to  track  maintenance  as  well  as  to 
all  other  facets  of  our  operations.  Under 
the  able  leadership  of  such  fellows  as 
Chief  Engineer  System  Beeder,  Assistant 
Chief  Engineer  System  Wilson  and  the 
Grand  Division  Chief  Engineers,  such  as 
Jack  Eisemann,  Santa  Fe  has  kept  pace 
and  in  some  areas  has  lead  the  way.  I 
believe  it  correct  to  say  that  we  have 
been  in  the  forefront  of  stabilizing  road- 
beds by  grouting;  undertrack  plowing  or 
undercutting    track    as    it    is    known    by 


some;  adopting  welded  rail  for  all  main- 
line relay;  skin-lifting  out-of-face  where 
ballast  is  in  condition  for  that  type  of 
maintenance;  mechanization  of  tie  renewal 
operations,  and  in  many  other  areas  of 
track  maintenance. 

The  operating  man  has  uppermost  in 
his  mind  that  the  railroad  was  chartered 
to  run  trains  on  and  this  has  always  per- 
meated his  thinking.  Maintenance  prac- 
tices that  retard  train  operation  are  an 
irritant  to  him  but  to  your  credit,  your 
thinking  runs  also  along  these  lines  and 
procedures  you  have  devised  get  for  us 
maximum  utilization  of  machines  and 
men,   coupled  with  minimum   train  delay. 

Again,  to  your  credit  in  your  progres- 
sion you  have  overcome  the  restraints  of 
tight  budgetary  controls,  the  mistakenly 
resentment  of  new  ideas — which  I  sup- 
pose we  will  always  have,  human  nature 
being  what  it  is — and  the  hangover  of  old 
attitudes. 

Now  going  further  with  the  contrast  of 
the  demands  on  your  predecessors  and 
you.  Today  in  our  operations  we  expect 
from  you  a  rail  design  as  perfect  as  pos- 
sible for  both  carrying  ability  and  quality. 
Rail  failures  of  any  sort  or  for  any  rea- 
sons have  become  too  costly  in  delays  to 
be  acceptable. 

Tie  spacing,  design  and  quality  have 
become   extremely  critical. 

Ballast  of  adequate  quality,  size  and 
ability  to  last  while  maintaining  track 
stability  has  become  a  highly  important 
requirement. 

Track  fastenings,  realistically  designed 
to  properly  and  completely  perform  their 
assigned  tasks  have  become  a  prime 
requisite. 

Improved  aline ment  and  gradients, 
high-speed  turnouts,  sophisticated  signal 
systems  all  have  become  a  requirement 
to  modern  railroad  operation  and  this 
particular  area  calls  for  much  greater 
strides. 

Along  side  the  above  demands  is  the 
ever  present  pressure  for  development  and 
growth  of  mechanization.  It  is  not  total, 
by  far,  as  yet,  but  excellent  considering 
the  short  development  period.  I  accept 
that  forward  thinkers,  those  with  great 
initiative  and  constructive  imagination, 
many  of  whom  are  present  in  this  audi- 
ence today,  provided  the  needed  spark  to 
start  this  revolutionary  movement  towards 
maximum  mechanization  that  we  are  wit- 
nessing and  which  we  so  desperately  need 
to  continue  to  prosper. 

Right  here,  I  want  to  say  that  while 
the  machine  does  the  work  far  better 
than  a  multiplicity  of  individuals,  the 
human  element  and  human  judgment  re- 
main supreme  in  importance;  in  fact, 
more  so.  I  think  some  people  tend  to  lose 
sight   of   this    truth.   The   individual    inno- 
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vates — the  individual  designs — the  indi- 
vidual programs — and  the  individual  con- 
trols. You  are  those  individuals.  The  bet- 
ter your  judgment,  the  greater  benefits  to 
the  railroad  industry. 

Railroading  as  we  have  known  it  in  our 
span  of  experience  surely  can  be  expected 
to  undergo  such  vast  changes  in  future 
years  as  to  be  as  virtually  unrecognizable 
to  us  as  is  the  railroad  to  a  man  with  ex- 
perience which  terminated  50  years  ago. 
I  cannot  envision  the  direction  the  changes 
will  take.  I  can  only  envision  more  de- 
pendence will  be  upon  the  supervisor  to 
effect  efficiences  in  railway  operation,  that 
we  have  accomplished  much  to  date  but 
the  surface  has  just  been  scratched  and 
the  potential  is  greater,  that  we  must 
sooner  or  later  have  a  maintenance-free 
railroad,  that  instead  of  a  railroad  with  a 
10-year  life  or  a  20-year  life,  we  must 
have  one  with  a  50-year  life  or  even 
longer. 

The  supervisor  I  envision  will  be  a 
highly  skilled,  energetic  technician,  ade- 
quately educated,  with  a  keen  interest  in 
the  complete  railroad  picture,  and  with  a 
desire  for  full  exposure  to  all  facets.  The 
maintenance  of  way  supervisor  has  always 
measured  up  to  his  responsibilities — I 
predict  he  will  always. 

I  take  the  opportunity  of  this  occasion 
to  comment  on  the  loyalty,  tenacity  and 
perserverence  always  in  my  experience 
displayed    by    the    maintenance-of-way 


people.  No  greater  examples  of  these 
things  occurred  than  during  this  spring 
and  summer  under  the  most  adverse  con- 
ditions I  can  recall  to  memory. 

We  and  a  great  number  of  our  railroad 
neighbors  were  subjected  to  repeated 
storm  and  flood  ravages  unprecedented 
in  our  history.  Mile  upon  mile  of  trackage 
was  again  and  again  left  prostrate  and 
countless  bridges  were  swept  away.  In 
each  instance,  you  exhibited  the  devotion 
to  duty  we  all  have  come  to  expect  from 
the  maintenance-of-way  employee,  when 
anything,  storm  or  wreck,  interrupts  our 
ability  to  perform  service.  No  one  rested 
until  the  lines  were  restored.  I  am  cog- 
nizant of  your  sacrifice  of  time  and  en- 
ergy in  the  finest  tradition  of  your  pro- 
fession and  welcome  this  opportunity  to 
express  my  appreciation  and  I  know  that 
of  other  managements  to  you  for  your 
excellence  under  trying  circumstances. 

Remarks    by    A.    V.    Johnston 

The  second  speaker  of  the  Tuesday 
morning  joint  session  was  Alton  V.  John- 
ston, chief  engineer,  Canadian  National, 
and  president  of  the  American  Railway 
Engineering  Association.  He  described 
"Maintenance-of-Way  Training  On  the 
Canadian  National  Railways.''  Mr.  John- 
ston's address  is  presented  at  the  end  of 
this  section  by  itself  virtually  in  its  en- 
tirety due  to  its  germane  interest  to 
members  of  the  R&B  Association. 


Protection — People  or  Jobs? 


Earl    Oliver 

Vice    President    Personnel 

Illinois    Central 

When  a  member  of  one  of  your  asso- 
ciations invited  me  to  speak  today  about 
the  February  7  job  preservation  agree- 
ment, I  demurred.  "Why  not  get  someone 
who's  an  expert?"  I  said.  "Why  not  get 
one  of  the  negotiators?" 

"That's  not  what  we  want,"  he  replied. 
"There's  been  a  lot  of  criticism  of  the 
agreement.  Many  of  us  who  will  be  at 
the  meeting  feel  we've  been  sold  down 
the  river.  We  want  an  analysis  of  the 
agreement,  but  we'd  like  it  from  a  person 
who  didn't  participate  in  the  negotiations 
but  who  has  a  labor  relations  responsi- 
bility for  putting  the  provisions  in  eflect." 

But  I  did  point  out  then,  and  I  point 
out  now,  that  what  I  say  today  is,  in  no 
way    authoritative.    I'm    not    speaking    for 


nobody.  I'm  not  speaking  for  the  industry. 
I'm  not  speaking  for  the  NRLC.  I'm  not 
speaking  for  the  Illinois  Central  or  even 
for  my  own  department  on  the  Illinois 
Central,  for  some  of  my  associates  hold 
views  of  the  agreement  that  differ  from 
my  own.  I'm  not  even  speaking  for  myself 
— at  least  in  any  binding  way;  for  I  may 
be  entirely  wrong  and  I  may  change  my 
views  tomorrow.  What  I  shall  do  today 
is  simply  talk  about  the  agreement  as  I 
see  it  as   of  this  moment. 

I  am  sure  our  national  negotiators  are 
not  a  great  deal  happier  with  the  agree- 
ment than  you  are. 

How  did  they — how  did  we — get  into 
the  position  of  having  to  make  an  agree- 
ment such  as  this? 

Could  it  be  that,  to  some  extent,  the 
railroads  brought  the  agreement  on  them- 
selves? Could  it  be  that  there  has  not 
been  sufficient  thought  given  over  the 
years    to    the   employees'    need    for   steady 
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work  and  regular  incomes?  Does  the 
agreement  result  in  part  from  ancient 
practices  both  in  the  railroad  industry 
in  general — practices  of  planning  and 
scheduling  work  with  concern  mainly  for 
industry  needs  and  insufficient  thought  for 
employee  needs?  Has  the  industry  in  its 
work  scheduling  placed  undue  weight  on 
weather  and  budget,  hiring  large  num- 
bers of  employees  when  the  weather  is 
good  and  the  net  profit  is  high  and  then 
laying  them  off  when  either  the  net  or 
the  weather  is  bad? 

I  won't  try  to  answer  these  questions: 
I   simply   raise  them  for  consideration. 

But  it  does  seem  possible  that  the  job 
preservation  agreement  of  February  7 
does  not  stem  wholly  and  solely  from 
the  desire  of  the  unions  to  preserve  jobs 
so  as  to  collect  more  dues — the  sort  of 
thing  the  Firemen's  union  is  doing.  The 
desire  to  collect  dues  was  certainly  a 
factor,  but  it  seems  to  me  the  agreement 
results,  in  part  at  least,  from  genuine 
human  need. 

There  were  indications  that  an  agree- 
ment like  this  might  come.  There  was 
handwriting  on  the  wall  that  the  industry 
might  have  read,  but  didn't.  One  of  the 
earliest  signs  was  the  Emergency  Railroad 
Transportation  Act  of  1933,  which  for  a 
time  required  a  job  freeze  of  all  employees 
affected  by  consolidations.  Then  there 
were  the  Washington  Agreement  of  1936 
and  the  Harrington  amendment  of  1940, 
both  also  relating  to  employee  protection 
in   consolidations. 

There  was  the  Maintenance  of  Way 
Section  6  notice  of  1950,  calling  for 
stabilization  of  employment  and  a  guaran- 
teed annual  wage.  There  was  the  some- 
what  similar   demand   of   1957. 

There  was,  in  fact,  the  gathering  em- 
phasis in  our  society  on  security — railroad 
retirement,  social  security,  unemployment 
insurance,  medicare,  the  guaranteed  an- 
nual wage  (now  in  effect  in  some  indus- 
tries), and  S.  U.  B. — You  name  them. 

The  signs  were  there,  but  I'm  afraid 
we  disregarded  them. 

And  now,  look  what  we  have:  We  have 
an  agreement,  a  very  complex,  hard-to- 
understand  agreement,  that  not  only  pre- 
serves the  employee  in  his  employment 
but  also  appears — at  least  to  the  unions — 
to  preserve  his  job  even  when  the  em- 
ployee leaves  it.  It  not  only  provides  for 
the  employee  now  in  service  but,  accord- 
ing to  the  unions,  puts  a  cap  on  attrition 
and  forces  us  to  hire  new  employees  even 
when  we  don't  need  them. 

The  pendulum  has  swung  with  a  ven- 
gence.  Not  only  is  the  employee  pro- 
tected— and  there  is  some  justification  for 
this — but  it  appears  the  job  is  protected — 
at  least  the  unions  say  it  is — and  there  is 
no  justification  for  this,  at  least  none  that 


I  can  see.  Moreover,  the  unions  say  the 
agreement  restricts  us  from  making 
changes  we  have  heretofore  been  free  to 
make — changes  in  operation,  changes  in 
organization,  changes  in  technology,  in 
machines. 

One  of  diese  days  this  agreement  will 
be  revised.  When  that  day  comes,  I  hope 
our  negotiators  will  insist  most  strongly 
on  eliminating  any  provision  that  prevents 
us  from  abolishing  an  unneeded  job  when 
the  employee  on  it  leaves  the  service. 
There  is  no  excuse  for  such  a  restriction. 
And  I  hope  our  negotiators  will  insist 
most  strongly  also  that,  so  long  as  we  pro- 
tect the  employee,  we  must  have  in  re- 
turn complete,  union-recognized  freedom 
to  make  technological,  organizational,  and 
operational  changes  in  order  to  operate 
at  maximum  efficiency.  The  pendulum 
must  swing  back. 

So  much  for   generalities. 

As  I  turn  now  to  the  job  you  hired  me 
to  do  today  (I'm  singing  for  my  lunch), 
as  I  turn  now  to  analyzing  the  agreement, 
I  caution  you  once  again  that  what  I  say 
is  not  authoritative,  it  is  not  binding  on 
anyone;  it  is  simply  one  person's  view  of 
what  the  February  7  agreement  means. 

Now,  I  lay  stress  on  that  point  because 
I  am  not  on  the  committee  that  is  at- 
tempting to  reconcile  the  agreement.  Last 
week  the  committee  met  with  the  Brother- 
hood for  the  second  time.  The  word  I 
have  is  that  not  too  much  progress  was 
made  in  attempting  to  reconcile  the  dif- 
ferent points  of  view. 

The  most  you  can  hope  for  from  what 
I  say  today  is  that  your  attention  will  be 
focused  for  a  time  on  an  agreement  you 
have  already  studied,  perhaps  over  and 
over.  But  by  taking  the  time  to  think 
about  it  yet  again,  you  may,  because  of 
your  own  rethinking  of  the  agreement 
rather  than  because  of  anything  I  say, 
come  to  a  better  understanding  of  it  than 
before. 

Here  is   my  analysis. 

The  first  two  sections  of  the  agreement 
establish  two  kinds  of  protected  employee 
— die  non-seasonal,  or  regular,  employee 
and   the   seasonal,   or   irregular,   employee. 

The  regular  protected  employee  is  a 
non-seasonal  worker  who  meets  these 
three  requirements: 

( 1 )  He  was  in  active  service  sometime 
— any  time  at  all — between  October  1 
last  year  and  February  7  this  year,  both 
dates  inclusive; 

(2)  He  had,;  as  of  last  October  1,  at 
least  two  years'  employment  relationship; 

(3)  He  worked  at  least  fifteen  days  in 
1964. 

If  the  non-seasonal,  or  regular,  em- 
ployee doesn't  meet  ALL  THREE  of 
these  requirements,  he  is  not  a  protected 
employee. 
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Note  the  words  "active  service"  in 
item   (1). 

The  regular  protected  employee  must 
have  been  in  active  service  between  Oc- 
tober 1  and  February  7,  and  the  agree- 
ment defines  "active  service."  An  em- 
ployee in  "active  service"  is  an  employee 
who  sometime  between  October  1  and 
February  7  was: 

( 1 )  Holding  an  assignment;  ( 2 )  trans- 
ferring from  one  assignment  to  another; 
(3)  on  an  extra  list  and  working  or  avail- 
able for  and  responsive  to  calls;  OR  (4) 
(if  extra  boards  are  not  maintained)  on 
furlough  but  responding  to  extra  work 
when  called,  and  averaged  seven  days' 
work  a  month  in  1964  while  on  furlough. 

Section  1  provides  that  such  an  em- 
ployee on  furlough  February  7  was  to  be 
returned  to  "active  service"  before  March 
1  and  to  be  retained  in  "compensated 
service"  as  provided  later  in  the  agree- 
ment. 

I  would  construe  our  obligation  not  to 
mean  that  we  must  create  unnecessary 
jobs  for  these  men  but  that  we  must 
merely  restore  them  to  "active  service"  as 
defined  and  pay  them  compensation  as 
required.  Here,  to  repeat,  is  what  "active 
service"  means.  An  employee  is  in  "active 
service"  if  he  was  doing  any  one  of  these 
things.  Our  obligation  was  to  restore  him 
to  any  one  of  these  and  is  to  pay  him 
such  compensation  as  Article  IV  of  the 
agreement  entitles  him  to. 

So  much  for  the  regular,  or  non-seasonal, 
employee. 

The  agreement  does  not  define  a  sea- 
sonal employee,  but  I  should  think  typ- 
ical seasonal  employees  might  be  bridge- 
tenders,  extra-gang  laborers,  ore-dock 
workers,  and   Christmas  mail  handlers. 

A  seasonal  employee  who  worked  in 
1962,  1963,  and  1964 — in  all  three  years 
— is  to  be  offered  employment  in  1965 
and  each  subsequent  year  at  least  equal 
to  what  he  worked  in  1964.  For  example, 
if  he  worked  90  days  in  1962,  130  days 
in  1963,  and  100  days  in  1964,  he  is  to 
be  offered  at  least  100  days'  work  in  1965 
— the  same  as  he  worked  in  1964 — and 
100   days'  work  in  each  subsequent  year. 

The  agreement  doesn't  say  so  in  so 
many  words,  but  we  on  die  IC  con- 
strue the  seasonal  provision  to  mean  that 
the  employment  relationship  must  be  con- 
tinuous, just  as  in  the  case  of  the  regular, 
or  nonseasonal,  employee.  It  doesn't  make 
sense  to  have  a  greater  obligation  to  a 
part-time  worker  than  to  a  full-time 
worker. 

Your  first  job  under  the  agreement  was 
( I  say  was  because  I  assume  you  already 
have  done  it)  to  determine  who  was  a 
protected  employee  and  whether  he  was 
a  protected  regular  employee  or  a  pro- 
tected   seasonal    employee.    Each    railroad 


devised  its  own  method  for  making  these 
determinations.  I  had  intended  to  tell  you 
how  the  Illinois  Central  made  the  deter- 
minations, but  time  won't  permit. 

The  next  section — Section  3 — deals  with 
business  declines.  In  the  event  gross  op- 
erating revenues  and  net  revenue  ton 
miles  for  a  30-day  period  decline  more 
than  5  per  cent  as  compared  with  the 
average  for  the  same  period  in  1963  and 
1964,  the  company  may  reduce  the  num- 
ber of  protected  employees  1  per  cent  for 
each  1  per  cent  decline  in  excess  of  5 
per  cent. 

This  calls,  as  I  read  it,  for  a  prediction 
by  the  company  of  how  business  is  going 
to  be.  This  is  largely  up  to  the  Traffic 
department — at  any  rate,  up  to  headquar- 
ters. Your  job  is,  after  your  company 
makes  the  prediction,  to  determine,  with 
such  direction  as  you  may  receive,  whether 
to  make  the  permitted  force  reduction 
and  to  issue  notices  of  force  reduction  as 
required  by  the  schedule.  Of  course,  if 
your  Traffic  department  guesses  wrong, 
estimating  an  8  per  cent  reduction  that 
turns  out  to  be  only  4,  you  will  have  the 
mopping  up  job,  the  job  of  undoing  what 
you  have  done. 

When  business  is  restored,  you  have  15 
days  to  recall  protected  employees. 

The  fourth  section  of  Article  I  deals 
with  emergencies.  Section  4  is  a  provi- 
sion that  permits  a  company  to  reduce 
forces  temporarily  on  account  of  such 
emergencies  as  fire,  flood,  snowstorm, 
hurricane,  earthquake,  or  strike.  But  you 
may  reduce  forces  only  if  their  work  no 
longer  exists  or  cannot  be  performed,  and 
you  must  give  16  hours'  advance  notice 
of  reductions.  When  the  emergency  is 
over  and  operations  are  restored,  you  must 
call  the  protected  employees  back. 

The  section  about  business  declines, 
incidentally,  applies  company-wide 
whereas  the  section  on  emergencies  ap- 
plies locally  but  may  also  apply  company- 
wide.  You  may  have  a  business  decline 
of  10  per  cent  on  your  division,  but  you 
still  won't  be  able  to  use  the  business- 
decline  provision  unless  your  company  as 
a  whole  has  suffered  at  least  a  6  per  cent 
falling  off.  On  the  other  hand,  you  may 
use  the  emergency  provision  for  either  a 
local  emergency  or  a  company- wide 
emergency. 

Section  5  of  Article  I,  the  cap  or  lid  on 
attrition,  is  one  of  the  more  controversial 
provisions  of  the  agreement,  and  the  rail- 
roads and  the  five  unions  are  widely  apart 
in  their  interpretation  of  it. 

Section  5  provides  that  the  company 
must  "maintain  work  forces  of  protected 
employees  ...  in  such  manner  that  force; 
reductions  of  protected  employees  (as  de- 
fined in  Section  1 )  .  .  -.  shall  not  exceed 
6   per   cent  per  annum." 
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But  what  if  you  have  a  total  of  100 
protected  employees  and  ten  of  them,  or 
10  per  cent,  quit  or  die  in  a  single  year? 
How  in  the  world  are  you  going  to  keep 
from  exceeding  a  reduction  of  six  pro- 
tected employees,  or  6  per  cent,  that  year? 

The  unions  say  you've  got  in  this  situa- 
tion to  recall  from  furlough  four  non- 
protected employees  or,  if  you  have  no 
furloughed  non-protected  employees,  hire 
four  new  men.  But  you  still  wouldn't  be 
complying  with  the  agreement  if  you  did 
this,  for  the  agreement  says  you've  got  to 
maintain  your  forces  of  protected  em- 
ployees at  a  certain  level;  and  there  isn't 
any  way  under  the  agreement  to  convert 
either  a  non-protected  employee  or  a  non- 
employee  into  a  protected  employee. 

I  haven't  heard  a  single  one  of  our  ne- 
gotiations agree  with  the  unions'  transpo- 
sition. Those  whom  I've  heard  speak  on 
the  subject  say  the  unions'  interpretation 
is  wrong. 

One  labor  relations  officer  (and  he  was 
not  one  of  the  negotiators)  has  pointed 
out  that  the  term  force  reduction  as  used 
elsewhere  in  the  agreement — for  example, 
in  Sections  3  and  4- — means  furlough;  and 
he  reads  the  provision  on  the  screen  to 
mean  that  the  company  may  not  furlough 
more  than  6  per  cent  of  protected  em- 
ployees a  year.  If  this  is  the  correct  inter- 
pretation, the  provision  is  not  bad.  An- 
other, striking  a  compromise,  suggests  the 
provision  means  that,  in  the  example  I 
used,  we  would  have  to  recall  four  fur- 
loughed non-protected  employees  if  we 
have  them  but  would  not  have  to  hire 
new  employees;  but  I  don't  follow  his 
reasoning.  Other  personnel  men  have  ad- 
vanced other  interpretations  in  an  effort 
to  make  sense  of  the  provision;  but,  to 
me,  the  provision  is  nonsensical. 

Inevitably,  Section  5  is  going  to  have 
to  be  interpreted  by  the  disputes  commit- 
tee established  by  another  provision  of 
the  agreement,  and  unless  and  until  the 
disputes  committee  says  we've  got  to  hire 
new  employees  to  keep  employment  from 
decreasing  more  than  6  per  cent  a  year, 
I  certainly  would  not  advocate  hiring 
them  unless  you  actually  need  them. 
Neither  would  I  treat  a  new  employee  or 
any  other  non-protected  employee  as  a 
protected  employee. 

The  railroad  unions  have  done  and  are 
doing  a  lot  of  good.  I  wouldn't  have  us 
without  them  if  I  could.  But  it  seems  in- 
excusable to  me  for  a  union  to  try  to  force 
a  company  to  hire  unneeded  employees 
simply  to  perpetuate  the  union  or  to  bring 
in  union  dues.  We  should  no  more  hire 
maintenance-of-way  employees  or  clerks 
for  this  purpose  than  we  should  hire  loco- 
motive firemen  to  keep  alive  the  Fire- 
men's union. 

Article    II    deals    with    the    use   of   pro- 


tected employees  and  loss  of  protection. 
It  clarifies  that  a  protected  employee  en- 
titled to  compensation  may  be  used  in 
accordance  with  the  seniority  rules  for 
temporary  assignments,  such  as  vacation, 
holiday,  or  sick  relief,  but  says  that  he 
must  be  paid  traveling  expenses  in  ac- 
cordance with  existing  rules  or,  if  there 
is  no  such  rule,  under  a  rule  to  be  nego- 
tiated. That  is  one  of  the  troublesome 
things  about  the  agreement.  A  good  many 
railroads  are  facing  negotiations  about 
traveling  expense  rules,  and  I  don't  believe 
much  progress  has  been  made  there.  It 
certainly  has  not  been  made  on  the 
Illinois   Central. 

It  says  also  that  an  employee  loses  his 
protected  status  if  he  resigns,  dies,  retires, 
is  dismissed  for  cause,  fails  to  retain  or 
obtain  a  position  available  in  the  exercise 
of  seniority,  fails  while  furloughed  to  ac- 
cept extra  work,  or  fails  to  accept  employ- 
ment in  his  craft  in  accordance  with  local 
implementing  agreements  made  under  the 
February  7  national  agreement. 

You  will  want  to  pay  particular  atten- 
tion to  refusals  or  failures  to  accept  work; 
for,  if  an  employee  wilfully  forfeits  his 
protection  by  not  working,  there  certainly 
is  no  good  reason  to  continue  to  protect 
him. 

Article  III  recognizes  management's 
right  to  make  technological,  operational, 
or  organizational  changes.  It  also  concedes 
to  management  the  right  to  transfer  work, 
employees,  or  both  throughout  a  railroad 
system,  irrespective  of  seniority  districts, 
provided  the  transfer  does  not  entail  cross- 
ing craft  lines,  and  it  requires  the  unions 
to  enter  into  implementing  agreements 
with  management  or  allocating  and  rear- 
ranging forces  in  cases  where,  under  pre- 
existing rules,  transfer  of  forces  was  pro- 
hibited. 

Recognition  by  the  unions  of  manage- 
ment's right  to  make  changes  and  that  ac- 
cording to  management  the  right  to  trans- 
fer work  or  employees  or  both  across 
seniority  district  lines  were  the  only  good 
things  about  the  agreement,  from  manage- 
ment's standpoint,  that  most  of  us  could 
see  when  we  first  read  it. 

This  is  the  one  provision  of  the  agree- 
ment, we  all  thought,  that  is  for  the  bene- 
fit of  management  rather  than  for  the 
benefit  of  the  employees  or  for  the  benefit 
of  the  unions. 

Not  so,  according  to  the  unions.  Article 
3,  the  unions  say,  places  restrictions  on 
management  where  restrictions  formerly 
did  not  exist.  Here  is  a  quote  from  one 
union : 

"It  is  the  position  of  our  Brotherhood 
that  any  and  all  technological,  opera- 
tional or  organizational  change(s)  re- 
quires an  implementing  agreement,  even 
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if  such  change(s)  merely  involves  the 
merging  of  two  positions  into  one  within 
the  same  seniority  roster  in  the  same 
seniority  district." 

Quoting  again, 

".  .  .  the  February  7,  1965  Agreement 
now  grants  the  Organizations  a  voice 
in  determining  whether  or  not  forces 
are  adequate  to  meet  a  carrier's  re- 
quirements  .   .   ." 

As  I  understand  the  union's  position, 
almost  any  change  at  all  that  you  want  to 
make — abolishment  of  a  job,  addition  of 
a  job,  introduction  of  a  new  machine, 
change  in  the  territory  of  a  section  gang 
or  a  B&B  gang,  or  what  have  you — all  of 
these  changes,  according  to  the  unions, 
require  an  implementing  agreement  with 
the  union,  and  you  must  go  through  time- 
consuming  negotiations  and  possibly  even 
arbitration  before  you  can  make  them. 

This  union  position,  in  my  opinion,  is 
nonsense. 

Regardless  of  what  the  unions  say,  I 
can  see  nothing  in  Article  3  that  in  any 
way  restricts  a  company  from  making 
changes  it  was  free  to  make  prior  to 
February  7,  and  I  can  see  nothing  in  Ar- 
ticle 3  that  requires  a  company  to  make 
an  implementing  agreement  with  regard 
to  such  a  change. 

To  me,  Article  3  means  simply  that  the 
unions  pledge  to  quit  fighting  technolog- 
ical, organizational,  or  operational  change. 
It  means  that,  in  consideration  of  the 
generous  employee  protective  features,  the 
unions  concede  to  management  the  right 
to  transfer  work,  employees,  or  both,  any- 
where on  the  system  without  regard  to 
seniority  districts;  and  that  they  agree  to 
make  implementing  agreements  with  man- 
agement, where  necessary,  for  the  reallo- 
cation and  rearrangement  of  forces  in  or- 
der to  make  the  changes  effective.  I  pre- 
dict the  unions  are  going  to  give  up  on 
this  foolish  position  they  have  taken.  They 
have  not  given  up  yet,  but  there  are  indi- 
cations they  are  weakening. 

Under  Article  3,  where  the  change  is  of 
a  nature  as  to  require  an  implementing 
agreement,  you  must  give  a  90,  60,  or  30- 
day  notice.  You  must  give  90  days'  notice 
of  a  change  requiring  a  change  in  resi- 
dence ( as  from  Seniority  District  A  in 
Chicago  to  Seniority  District  Z  in  Los  An- 
geles), a  60-day  notice  if  no  change  in 
residence  is  required  but  more  than  five 
employees  change  seniority  districts,  and 
a  30-day  notice  if  there  is  no  change  in 
residence  and  no  more  than  five  em- 
ployees must  change  seniority  districts. 
Article  III  describes  what  the  notice 
should  contain. 

If    the    parties    make    no    implementing 


agreement  within  a  certain  time — 30  or 
60  days — either  party  may  refer  it  to  a 
disputes  committee  established  by  Article 
7,  and  the  disputes  committee  has  to 
make  a  decision  expeditiously — normally 
within  a  month. 

Article  IV  describes  the  compensation 
due  protected  employees.  It  establishes 
two  different  formulae — I  said  that  to 
show  I  remember  my  high  school  Latin — 
two  different  formulae — one  for  employees 
who  held  regularly  assigned  positions  last 
October  1,  and  the  second  for  all  other 
protected  employees.  Note  that  the  divi- 
sion in  Article  IV  differs  from  that  in  Ar- 
ticle I.  In  Article  I,  the  division  is  non- 
seasonal  ( or  regular )  versus  seasonal  ( or 
irregular),  whereas,  in  Article  IV,  the 
division  is  assigned  and  not  assigned. 

In  the  one  case — that  of  employees 
who  held  assignments  October  1 — com- 
pensation is  based  on  the  rate  the  em- 
ployee was  making  that  day.  In  the  other 
— unassigned  employees — it  is  based  on 
a  formula  similar  to  that  of  the  Washing- 
ton Agreement — average  monthly  earn- 
ings in  the  last  12  months  in  which  the 
employee  performed  compensated  service 
— but  the  guarantee  is  adjusted  to  include 
subsequent   general   increases. 

It  is  essential  that  you  know  what 
monthly  compensation  is  due  each  em- 
ployee of  the  second  group  ( the  em- 
ployees who  did  not  hold  assignments  last 
October  1 )  for  the  amount  of  compensa- 
tion due  him  may  have  a  bearing  on  how 
much  you  work  him.  If  you  owe  him  the 
equivalent  of  10  days'  pay  a  month,  you 
may  want  to  work  him  at  least  10  days 
a  month  in  order  to  get  work  for  the 
time  you  pay  him  for. 

One  point  that  deserves  mention  is  that 
protected  employees  are  not  entitled  to 
benefits  when  furloughed  on  account  of 
seasonal  requirements — including  miners' 
holiday  and  Christmas — provided  the  fur- 
lough does  not  last  longer  than  it  did  last 
year. 

Article  V  deals  with  two  disparate  sub- 
jects— moving  expenses  and  separation 
allowance. 

Any  protected  employee  required  to 
move  his  residence  in  accordance  with  an 
implementing  agreement  is  entitled  to  five 
days  for  moving,  to  a  $400  transfer 
allowance,  and  to  moving  expenses  and 
loss,  if  any,  on  his  residence  as  provided 
in  the  Washington  Agreement.  Note  that 
I  said  "required  to  move  his  residence  in 
accordance  with  an  implementing  agree- 
ment." A  move  resulting  from  present 
rules  rather  than  from  an  implementing 
agreement  is  not  covered  by  this  pro- 
vision. 

That  is  one  of  the  big  issues  between 
the  unions  and  the  railroads  at  the  present 
time.    The   unions   are   trying   to   take   the 
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position  that  this  provision  refers  to  a 
move  at  any  time,  whereas  the  language 
of  the  provision  I  think  supports  the  posi- 
tion of  the  railroads,  which  is  that  this 
provision  applies  only  to  a  move  made  in 
accordance  with  an  implementing  agree- 
ment. 

If  the  employee  has  15  years'  service, 
he  may  resign  instead  of  moving  and  take 
a  separation  allowance  of  360  days'  pay 
at  the  rate  of  the  last  position  he  occu- 
pied. Keep  this  in  mind  when  planning 
moves:  With  a  payment  of  360  days  at  a 
rate  of  $20,  it  could  cost  you  $7,200  per 
man  to  make  the  move. 

Time  is  getting  short,  and  I  shall  pass 
over  without  comment  remaining  provi- 
sions respecting  mergers,  the  disputes 
committee,  term  of  agreement,  and  court 
approval  except  to  remind  you  that  this 
agreement  by  its  terms  remains  in  effect 
at  least  until  June  30,  1967.  You  are 
saddled  with  it  until  then.  Whether  or  not 
the  more  onerous  provisions  can  be  modi- 
fied at  that  time  depends  on  how  much 
you  and  your  personnel  people  holler  and 
the  determination  of  your  national  nego- 
tiators. 

My  own  opinion  is  that,  if  the  agree- 
ment were  rewritten  so  that  we  could 
understand  it,  if  the  cap  on  attrition — • 
whatever  it  means — were  removed,  and 
if  the  unions  will  give  up  their  abused 
position  that  you  can't  make  changes  in 
methods,  manning,  or  machines  without 
their  approval  or  arbitration — my  opinion 
is  that,  if  these  three  things  happen,  this 
is  an  agreement  you  can  live  with  and 
perhaps  even  profit  by. 

A  fellow  personnel  officer  made  a  re- 
mark to  me  some  weeks  ago  that  has 
changed  considerably  my  attitude  toward 
the  February  7  agreement.  He  heads  the 
personnel  department  of  one  of  the  larger 
railroads.  He  said  in  substance  that,  if 
Article  III  is  interpreted  to  mean  what 
he  understands  it  to  mean — that  is,  that 
it  doesn't  restrict  or  impair  management's 
pre-existing    right    to    make    changes    but 


that  it  provides  a  means  of  making 
changes  that  management  formerly  was 
restricted  from  making — he  said  that  if 
Article  III  adds  to  but  does  not  restrict 
management's  rights,  the  agreement  will 
benefit  rather  than  hurt  his  railroad.  He 
said  that  there  are  any  number  of  changes 
— some  large,  some  small — that  his  rail- 
road had  been  wanting  to  make  but 
couldn't  because  of  agreement  restrictions 
and  that  Article  III  now  provides  a  way 
to  make  them.  He  agreed  with  me  in 
principle  that  it  is  totally  wrong  to  have 
a  cap  on  attrition  but  said  that,  in  prac- 
tice, his  road  won't  be  much  hurt.  And 
he  added  that,  on  balance,  his  company 
will  gain  more  from  Article  III  than  it 
will  lose  because  of  other  provisions — 
that  is,  if  Article  III  is  interpreted 
correctly. 

Types  of  changes  possible?  Well,  here 
are  some  we  have  in  the  mill  on  the  IC: 
transferring  section  laborers  in  some  in- 
stances to  division  extra  gangs;  moving 
excess  painters  in  Louisiana  to  Chicago; 
putting  certain  B&B  helpers  on  a  system 
bridge  gang;  establishing  clerical  jobs 
that  serve  more  than  one  department. 
And  this  barely  skims  the  surface.  I  heard 
week  before  last  that  one  railroad  has 
served  on  the  maintenance  of  way  union 
alone  119  notices  for  changes  it  formerly 
could  not  have  made. 

Perhaps  we  all  ought  to  look  at  the 
bright  side:  we  ought  to  think  positively 
rather  than  negatively  about  the  February 
7  agreement.  We  have  it,  and  it  doesn't 
do  any  good  to  bellyache  about  it,  how- 
ever badly  some  of  us  may  have  been 
hurt — and  some  were  hurt.  Instead,  let's 
consider,  not  what  we  can't  do  under  the 
agreement  that  we  could  do  before,  but 
instead  what  we  can  do  now  that  we 
could  not  do  before.  Let's  look  for  die 
gold  in  the  agreement.  Let's  spend  our 
energies  thinking  up  possibilities,  now 
opened  up,  for  greater  efficiency,  and  let's 
do  everything  we  can  to  make  those  pos- 
sibilities  realities. 


Maintenance-of-Way  Training  on  the 
Canadian  National  Railways 
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During  the  past  10  to  12  years  there 
has  been  a  tremendous  increase  in,  and 
emphasis  on,  training  throughout  all  de- 
partments   and    sections    of    CN.    These 


range  from  our  annual  staff  training 
course,  which  runs  for  six  weeks  each 
summer,  for  a  class  of  50  senior  and 
middle  management  officers  and  person- 
nel, to  training  courses  of  various  lengths 
for  new  as  well  as  older  employees  in 
virtually  all  departments.  Briefly  some  of 
the  details  of  the  training  programs  are 
as  follows: 
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Signal    Training 

This  program  provides  for  the  training 
of  a  group  of  schedule  employees  under 
an  agreement  with  the  Brotherhood  of 
Railroad  Signalmen.  Four  hundred  Signal 
apprentices  receive  six  days  of  classroom 
training  per  year  in  two  three-day  ses- 
sions. These  apprentices  are  scattered  all 
across  the  Canadian  National  System  in 
Canada  and  they  are  brought  together  in 
groups  of  four  to  eight  in  selected  loca- 
tions, and  trained  in  a  signal  instruction 
car  equipped  with  the  latest  in  signal  ap- 
paratus. Between  visits  of  the  instruction 
car  to  those  locations,  training  material 
and  home  study  assignments  are  sent  to 
the  students.  The  program  lasts  four  years 
and  each  successful  apprentice  must  pass 
a  total  of  eight  examinations  covering 
both  written  and  oral  tests.  The  same 
training  course  is  also  given  to  signal 
maintainers  and  mechanics  on  a  voluntary 
basis,  if  they  want  to  take  it,  and  about 
200  of  them  have  elected  to  do  so,  in- 
creasing the  total  number  of  signal  em- 
ployees who  are  taking  the  training  course 
to  about  600. 

Work    Study 

Seminars  of  three  to  five  weeks  inten- 
sive instruction  are  being  given  each  year 
to  selected  employees.  When  I  speak  of 
work  study,  perhaps  it  is  more  familiar  to 
you  as  industrial  engineering.  We  have 
attempted  to  keep  it  away  from  the  con- 
notation of  engineering,  but  the  terms  are 
synonymous.  They  are  trained  in  the  basic 
concepts  of  work  study,  or  industrial  en- 
gineering as  you  may  call  it,  and  become 
work  study  analysts.  More  sophisticated 
seminars  in  production  planning  and  con- 
trol are  given  to  selected  groups  who  are 
already  thoroughly  familiar  with  the  fun- 
damentals of  the  basic  and  intermediate 
work  study  courses. 

Critical-Path    Method 

Our  Research  &  Development  Depart- 
ment has  a  small  well-qualified  group 
who  give  instruction  and  training  in  the 
critical-path  method.  This  year  100  people 
will  be  given  a  five-day  course  in  the 
fundamentals,  as  well  as  the  advanced 
techniques  of  this  very  useful  planning 
method. 

In  addition  to  the  above  specific  pro- 
grams, training  is  being  given  to  em- 
ployees, .supervisors  and  managers  of  pas- 
senger and  freight  sales  and  service,  to 
freight  handlers  in  loss  and  damage  pre- 
vention, through  proper  blocking  and  pro- 
tection of  shipments,  and  of  course  the 
usual  and  long-standing  apprenticeship 
training  for  machinists,  mechanics  and 
electricians.  Management  development 
courses   are  being  given  to  an  increasing 


number  of  supervisors,  and  in  this  con- 
text the  Blake  course,  often  referred  to 
as  the  managerial  grid  system,  developed 
by  Dr.  Blake  of  the  University  of  Texas, 
is  being  used  extensively.  Instruction  in 
both  the  French  and  English  languages 
is  being  given  in  the  Province  of  Quebec, 
to  employees  who  are  deficient  in  this 
respect. 

However,  knowing  where  your  interests 
lie,  I  want  to  deal  more  specifically  with 
maintenance-of-way  training  which  has 
not  been  mentioned  as  yet. 

The  basic  idea  of  training  maintenance- 
of-way  personnel  was  one  of  the  concepts 
of  the  Labour-Management  Co-operative 
Committee  Movement  which  was  agreed 
to  between  management  and  labour  and 
became  effective  on  CN  in  January,  1930. 
In  December,  1929,  at  a  division  co- 
operative meeting  in  Edmonton,  Alberta, 
it  was  suggested  that  systematic  training 
should  be  organized  to  its  sectionmen  for 
promotion  to  section  foremen.  A  Labor- 
Management  Sub-Committee  was  formed 
and  a  plan  was  developed  to  start  the 
training  plan  in  the  fall  of  1930,  under 
the  direction  of  the  Chairman  of  the  Ed- 
monton Division  Co-operative  Committee. 
So  far  as  I  can  determine  this  is  the  first 
formal  maintenance-of-way  training  pro- 
gram on  CN.  But  widrin  a  relatively  short 
period,  the  full  effect  of  the  depression 
made  it  necessary  to  discontinue  this 
program. 

You  may  be  interested  in  some  of  the 
ground  rules  which  were  established  at 
that  time.  One  candidate  for  training  was 
selected  from  each  roadmaster's  territory, 
who  was  either  an  assistant  foreman,  re- 
lieving foreman,  or  a  good  candidate  for 
these  positions,  and  one  foreman  on  each 
roadmaster's  territory  was  appointed  to 
be  a  training  foreman.  Training  locations 
were  chosen  to  provide  a  wide  range  of 
conditions  for  the  students.  The  course  of 
training  was  a  total  of  seven  months  each 
working  season,  not  including  time  spent 
at  extra-gang  work.  Whenever  extra  gangs 
were  set  up  during  the  training  period 
the  candidates  in  training  were  trans- 
ferred to  these  gangs,  in  a  working 
capacity,  for  a  definite  period  to  broaden 
their  experience.  All  candidates  carried 
their  original  rate  of  pay  with  them  to 
the  extra  gangs,  except  when  they  filled 
higher  rated  positions. 

All  candidates  were  to  be  chosen  from 
applicants  in  good  standing  within  the 
Brotherhood  of  Maintenance-of-Way  Em- 
ployees and  who  were  satisfactory  to  the 
roadmaster  and  to  local  representatives 
of  the  Brotherhood.,  Other  qualifications 
being  equal,  the  senior  applicant  was 
given  preference,  but  the  ability  to  learn 
and  perform  the  work  effectively  was  to 
be   given   prime   consideration.    All   candi- 
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dates  had  to  be  under  the  age  of  50  and 
able  to  read  and  write  the  English  lan- 
guage. All  received  an  examination  at  the 
end  of  each  30-day  period  and  the  failure 
to  pass  two  examinations  barred  the  ap- 
plicant from  further  training.  Training 
positions  were  not  bulletined  and  die  po- 
sition made  vacant  at  the  trainees  home 
station  was  filled  temporarily.  He  was 
allowed  eight  hours  each  day  while  travel- 
ing and  straight  time  at  his  regular  rate 
for  extra  hours  worked  in  extra  gangs. 

While  maintenance-of-way  training  con- 
tinued to  be  an  item  for  spirited  discus- 
sion at  all  Co-operative  Committee  meet- 
ings, no  progress  was  made  towards  de- 
veloping a  formal  training  program  until 
the  System  Labor  Management  Co- 
operative Committee  Meeting  held  in 
September,  1953,  where  the  subject  was 
thoroughly  discussed.  Following  this  meet- 
ing, the  former  Western  Region  of  CN 
was  given  authority  to  set  up  the  initial 
maintenance-of-way  training  program  as 
a  co-operative  venture  with  the  Brother- 
hood   of    Maintenance-of-way    Employees. 

I  would  like  to  explain  at  the  moment 
during  the  course  of  training  our  organ- 
ization was  changed  on  the  Canadian  Na- 
tional from  three  regions  to  five,  and  I 
will  refer  to  the  three  orginal  regions.  At- 
lantic, Central  and  Western  regions.  Since 
1961,  we  have  added  the  Great  Lakes 
region  and  the  Mountain  region.  As  I  go 
along  you  will  understand  any  reference 
to  former  and  present  regions. 

By  that  time  the  depression  years, 
World  War  II,  and  the  post-war  con- 
struction boom  had  all  played  a  major 
role  in  depleting  what  had  previously 
been  a  properly  organized  and  efficient 
working  force.  Management  and  Brother- 
hood were  equally  concerned  about  this 
situation.  Brotherhood  officers  in  Western 
Canada  did  not  like  the  prospect  of  an 
increasing  amount  of  maintenance  work 
being  done  by  contract  which  had  previ- 
ously been  done  by  a  skilled  reservoir  of 
railway  labor.  Management  on  its  part 
fully  realized  the  advantages  inherent  in 
a  well-organized  and  efficiently-trained 
Maintenance-of-way  Department.  But 
prior  to  a  start  on  actual  training,  it  was 
necessary  as  a  first  step  to  aopoint  a 
training  supervisor,  to  determine  actual 
training  needs,  and  prepare  necessary  cur- 
ricula. A  great  deal  of  care  had  to  be  ex- 
ercised at  this  stage,  particularly  in  de- 
termining the  extent  and  details  of  the 
training  needs.  It  was  established  that  the 
most  urgent  immediate  need  for  training 
lay  in  the  B&B  Department,  and  it  was 
decided  to  start  with  training  of  B&B 
foremen   and  relieving  foremen. 

Committees,  consisting  of  the  division 
engineer,  or  his  representative,  the  B&B 
master,    the    training    supervisor,    and    the 


local  chairman  of  the  Brotherhood  of 
Maintenance-of-way  Employees  were  es- 
tablished at  each  division  point  across 
Western  Canada.  This  Committee  com- 
pared each  B&B  foreman  or  relieving  fore- 
man, on  the  division  with  an  imaginary 
prototype  foreman  having  all  the  qualifi- 
cations required  for  the  types  of  work  to 
be  done  on  that  division.  It  was  a  time- 
consuming  and  rather  difficult  task,  but 
out  of  this  survey  came  the  specifications 
for  training  needs  of  B&B  foremen  across 
the  Western  Region. 

A  Planning  Committee,  under  the 
Chairmanship  of  the  training  supervisor, 
and  including  the  regional  engineer,  a  line 
B&B  master,  a  terminal  B&B  master,  the 
engineer  maintenance-of-way,  the  bridge 
engineer,  the  building  engineer,  and  the 
general  chairman  of  the  Brotherhood 
along  with  other  Brotherhood  representa- 
tives, then  mapped  out  a  training  pro- 
gram which  would  satisfy  the  more 
urgent  needs  indicated  by  the  survey.  At 
that  meeting  a  small  committee,  consist- 
ing of  the  engineer  maintenance-of-way, 
the  asst.  general  chairman  of  the  Brother- 
hood, and  the  training  supervisor,  were 
appointed  to  prepare  the  training  cur- 
ricula. When  this  was  completed,  it  was 
approved  by  management  and  by  the 
planning  committee. 

The  initial  group  of  eight  B&B  foremen 
attended  the  first  training  class  for  such 
individuals  on  the  system  in  Winnipeg 
during  the  period  of  May  2  to  May  30, 
1955.  At  that  time  sixteen  categories  of 
instruction  were  given  as  follows: 

(1)  Job  Relations 

(2)  Job  Instruction 

(3)  Care  of  Electrical  Machinery 

(4)  Concrete  Work 

(5)  Fire  Prevention 

(6)  Job  Safety 

( 7 )  Explosives 

(8)  Blue   Print  Reading 

( 9 )  Timber   Framing 

( 10 )  Tackle  and  Rigging 

(11)  Rope  Splices 

(12)  Care    of    Internal    Combustion 
Engines 

( 13 )  B&B  Paperwork  and   Reports 

(14)  Job   Planning   and   AFE   Accounting 

(15)  Saw  Sharpening 

(16)  Principles  of  First  Aid 

Instructors  in  all  these  subjects  were 
obtained  from  railway  personnel  with  the 
exception  of  information  on  the  use  and 
fusing  of  explosives.  Instruction  on  this 
subject  was  given  by  a  qualified  engineer, 
from  one  of  the  explosive  manufacturing 
companies,  over  a  period  of  one  day. 

Training  continued  along  these  lines, 
for  B&B  foremen  only,  until  1958  when 
a  pilot  course  was  prepared  and  presented 
to  a  group   of  work  equipment  operators. 
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This  course  lasted  two  weeks,  and  cov- 
ered the  general  care,  operation  and 
maintenance  of  such  machines  as  power 
wrenches,  spike  hammers,  spike  pullers, 
adzing  machines,  power  jacks,  track 
liners,   ballast  regulators,  and  tampers. 

In  the  fall  of  1958,  the  training  course 
for  B&B  foremen  at  Winnipeg,  was  ex- 
panded to  cover  a  full  five-week  period 
of  25  working  days.  This  allowed  for 
some  extra  training  time  in  concrete  work, 
framing  of  doors  and  windows,  first  aid, 
and  the  use  and  care  of  power  tools. 

The  work  equipment  operators  course 
was  split  into  two  main  types,  as  follows: 

a)  Those  operators  who  would  be  as- 
signed to  rail-relay  gangs  were  taught 
to  operate  and  service  power 
wrenches,  spike  pullers,  spike  ham- 
mers, adzers,  rail  layers  and  gaging 
machines. 

b)  Operators  to  be  assigned  to  ballasting 
gangs  were  taught  how  to  handle  and 
service  power  jacks,  track  liners,  bal- 
last distributors   and   tampers. 

In  early  1959  the  former  Central  Re- 
gion and  the  Atlantic  Region  appointed 
experienced  graduate  professional  engi- 
neers as  training  supervisors,  who  under- 
took the  necessary  preparatory  work  to 
determine  training  needs  on  their  respec- 
tive regions.  The  survey  and  the  analysis, 
together  with  the  training  of  instructors, 
consumed  all  of  1959,  and  training  com- 
menced on  both  Regions  early  in  1960. 

On  the  Atlantic  Region  roadmasters, 
asst.  roadmasters,  work  equipment  super- 
visors, and  section  foremen  were  given  a 
total  of  186  man-weeks  of  training.  On 
the  former  Central  Region,  roadmasters, 
asst.  roadmasters,  work  equipment  super- 
visors, and  asst.  supervisors,  work  equip- 
ment shop  foremen  and  asst.  shop  fore- 
men, district  signal  supervisors  and  in- 
spectors, division  supervision,  work  equip- 
ment operators,  track  welders,  B&B  fore- 
men, and  section  foremen  were  given 
training  which  totaled  up  to  627  man- 
weeks. 

On  the  former  Western  Region  the  ex- 
tent of  training  was  much  the  same,  but 
a  more  comprehensive  welding  training 
program  was  given  to  maintenance-of- 
way  personnel.  Although  the  training  pro- 
gram in  rail  welding  was  by  far  the  most 
extensive,  training  in  four-position  weld- 
ing was  provided  to  shop  mechanics,  field 
maintainers  of  work  equipment,  B&B  per- 
sonnel and  Regional  steel  bridge  men. 

During  the  year  1960,  1,100  man- 
weeks  of  training  were  provided  on  the 
system,  of  which  406  man-weeks  were  on 
the  former  Western  Region.  During  the 
1960-61  training  season  (October  1-April 
1 )    a    new    additional    course    was    intro- 


duced on  the  Prairie  Region  to  train  and 
upgrade  the  skills  of  B&B  carpenters. 
This  course  was  originally  scheduled  for 
two  weeks,  but  the  time  proved  to  be  so 
limited  even  with  voluntary  attendance 
at  several  evening  courses,  it  was  ex- 
tended to  three  weeks  during  the  follow- 
ing training  season   of  1961-62. 

During  the  1961-62  training  season  a 
further  renovation  of  maintenance-of-way 
training  was  the  provision  of  work  study 
training  to  selected  nonscheduled  main- 
tenance-of-way candidates.  The  initial 
course  covered  a  period  of  five  weeks, 
including  intensive  evening  work. 

In  1961  our  company  was  re-organized 
from  three  to  five  Regions  in  Canada,  and 
maintenance-of-way  training  has  become 
an  integral  part  of  the  activities  on  each 
of  these  Regions.  Since  1961  the  man- 
weeks  of  training  have  been  in  excess  of 
1,400  annually,  and  during  the  1964-65 
training  season,   amounted  to   1,588. 

We  are  fully  committed  to  a  continua- 
tion of  this  program,  as  we  believe  that 
properly  trained,  competent  maintenance- 
of-way  forces  are  essential  to  obtain  the 
best  results  from  rapidly  increasing  mech- 
anization and  automation  taking  place 
within   the    industry. 

In  the  brief  time  available  I  have  at- 
tempted to  give  you  a  summary  of  the 
organization  and  development  of  our 
maintenance-of-way  training  program  over 
a  period  of  ten  years.  However,  this  after- 
noon Mr.  C.  E.  Wachter,  chairman  of 
Committee  No.  1,  is  going  to  present  a 
report  on  training  in  general  as  it  affects 
all  railroads.  I  have  given  you  some  of 
the  details  of  what  we  are  doing  on  the 
Canadian  National.  Mr.  Wachter  will 
outline  some  of  the  problems  and  things 
that  can  be  done  by  railroads  on  a 
broader  scale. 

In  closing  I  would  like  to  make  refer- 
ence to  the  part  the  Brotherhood  of 
Maintenance-of-way  Employees,  officers 
as  well  as  men,  has  played  in  helping  to 
make  these  training  programs  work.  The 
Brotherhood  has  supported  training  in 
every  respect,  and  it  has  even  joined  with 
railway  management  to  furnish  financial 
aid  to  those  of  its  members  who  have 
voluntarily  undertaken  outside  courses. 
Fifty  percent  of  the  cost  is  remitted  to  all 
candidates  who  successfully  complete 
home  study  courses,  such  as  those  which 
are  available  for  B&B  foremen  and  sec- 
tion foremen,  and  the  cost  of  this  pro- 
gram is  being  shared  equally  by  railroad 
management  and  the   Brotherhood. 

The  film  which  you  are  now  about  to 
see  was  made  originally  for  training  of 
classes  in  work  study  (industrial  engi- 
neering). However,  it  proved  to  have 
considerable  value  as  part  of  the  course 
for  track  maintenance  forces,   from  road- 
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masters    down,    and    is    now    being    used 
regularly  for  that  purpose. 

To  complete  my  presentation  I  have  a 
film  to  show  you  now  which  was  made 
originally  from  the  training  of  classes  in 
work  study,  as  I  mentioned,  industrial  en- 
gineering. When  we  had  die  film  finished 
we  found  it  was  of  so  much  interest  it  is 


being  used  now  as  part  of  the  regular 
training  course  for  maintenance  forces, 
particularly  supervisors.  I  hope  you  will 
enjoy  this  film.  It  is  not  perfect,  we 
know.  It  was  designed  for  a  particular 
purpose.  There  may  be  some  things  that 
you  could  do  better  and  we  readily 
admit  it. 
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Timber  trestle  maintenance,  procedures 
and  equipment  present  a  constant  chang- 
ing challenge  to  the  railroads  of  today. 
It  is  estimated  that  we  have  approxi- 
mately 2300  track-miles  of  timber  trestles 
on  Class  I  railroads  in  the  United  States 
today  and  because  of  changing  load  and 
speed  conditions,  our  bridge  engineers 
have  an  ever-changing  problem.  The  pro- 
cedures and  methods  continue  to  become 
more  technical  and  the  equipment  more 
efficient  in  doing  the  job. 

Tools    and   equipment 

The  maintenance  equipment  used  by 
most  railroads  has  not  changed  to  any 
great  extent  over  the  last  few  years.  The 
equipment  most  generally  used  is  the 
truck-mounted  tower  equipped  with  paint 
units,  power  staging,  truck  cranes  which 
are  capable  of  operating  on  or  off  track, 
with  sufficient  capacities  and  space  to 
handle  various  materials,  along  with 
numerous  pneumatic,  hydraulic  and  elec- 
trically operated  hand  tools  which  are 
commonly  used  by  maintenance   gangs. 

One  railroad  reports  they  have  devised 
some    special    tools    for    trestle    work    in- 
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eluding  guides  for  chain  saws  for  use  in 
cutting  off  piles  accurately,  steel  hangers 
which  hook  over  bent  caps  and  support 
scaffold  needle  beams,  a  device  consisting 
of  threaded  rods  with  crank  ends  for  lin- 
ing up  piles  of  bents  prior  to  cutting  off 
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and  capping,  a  device  for  accurately  ad- 
justing the  spacing  from  bent  cap  to  bent 
cap  when   installing  stringers. 

Most  railroads  commented  favorably  on 
the  usefulness  of  the  power  operated 
derrick  with  the   13-ft  boom. 

One  company  now  has  on  the  market 
an  8,500  lb  capacity  crane  and  power 
boom  that  can  be  mounted  on  a  truck 
carrier  of  27,000  lb  G.  V.  W.  and  up 
and  is  hydraulically  operated.  It  handles 
scaffolds  below  deck  level  with  great 
precision,  puts  men  in  position  to  inspect, 
repair,  sand  blast,  strip  forms,  and  do 
other  tasks  with  greater  speed,  efficiency 
and  safety,  while  at  the  same  time  reduc- 
ing overall  labor  costs. 

Work    methods    and    procedure 

New  ways  and  methods  to  do  the  vari- 
ous jobs   are  discussed   herewith: 

One  relatively  new  method  is  the  pro- 
cedure of  tie  renewal  on  steel  spans  of 
such  heights  and  length  to  justify  ties  to 
be  replaced  in  panels.  The  general  prac- 
tice is  to  pre-assemble  39-ft  panels  and 
stock  pile  them  adjacent  to  the  bridge 
ends,  the  panels  to  be  complete  with  ties, 
plates,  pads,  spikes,  rail  and  guide  rail  in 
place.  First,  even  joint  the  rail  on  the 
bridge  and  cut  the  guard  rails  opposite 
the  joints,  then  using  a  pile-driver  derrick 
with  a  special  panel  lifter,  lift  the  old 
deck  panel  out  and  carry  it  to  the  bridge 
end.  A  new  panel  is  placed  in  the 
vacated  spot,  one  rail  length  at  a  time. 
On  one  particular  bridge  1230  ft  long, 
186  ft  high,  the  31  panels  were  replaced 
in  six  days.  It  was  estimated  it  would 
have  taken  six  weeks  under  the  old 
method  of  manually  replacing  the  ties. 
Also,  the  safety  of  this  work  method 
should  be  given  consideration.  Needless 
to  say,  the  above  procedure  cannot  be 
followed  for  ribbonrail. 

Timber  bridge  maintenance  due  to  ex- 
cessive wheel  load  weights,  train  speeds, 
and  the  greater  frequency  of  such  loads 
handled,  is  now  becoming  an  alarming 
problem.  These  factors  produce  mechan- 
ical wear  in  timber,  crushing  in  caps, 
and  pumping  in  piling.  The  problems 
created  here  require  that  inspection  meth- 
ods be  changed  likewise.  However,  the 
inspection  methods  of  some  roads  have 
not  been  changed  in  this  period.  The 
trend  is  for  those  roads  handling  the 
heaviest  loads  to  make  timber  trestle  in- 
spections more  intensive  and  more  fre- 
quently. Inspections  are  made  visually 
and  by  sounding  and  increment  boring. 
One  railroad  uses  a  nuclear  ray  instru- 
ment in  inspection  of  timber  trestle 
members. 

The  greatest  change  in  inspections  is  in 
intensity  and  frequency.  These  inspec- 
tions range  from  continual  to  semi-annual. 


The  number  of  persons  making  timber 
bridge  inspections  has  not  increased  in 
the  last  ten  years  except  in  a  few  in- 
stances. Inspections  shoidd  be  made  of 
caps,  stringers,  piling,  posts,  sills,  and  ties 
in  this  order  of  importance,  and  reports 
made  to  the  proper  authorities  if  unde- 
sirable conditions  are  found. 

Experienced  judgment  remains  the  most 
widely  used  criterion  for  evaluating  tim- 
ber conditions  and  the  need  for  replace- 
ment. Other  criteria  used  are  fixed  limits, 
age   of  trestle  and  excessive  maintenance. 

One  of  the  most  promising  devices 
used  to  protect  caps  from  piling  is  a  rec- 
tangular steel  plate,  slotted  to  accommo- 
date the  drift  bolt  with  a  raised  indented 
lug  to  keep  the  plate  in  place,  which  is 
placed  between  the  pile  and  the  cap. 
This  plate  distributes  the  load  over  a 
greater  area  of  the  cap  so  that  compres- 
sive stresses  perpendicular  to  the  grain 
in  the  cap  closely  approximate  those 
parallel  to  the  grain  in  the  pile.  Timber 
scabs  may  be  bolted  to  both  sides  of  the 
cap  to  provide  additional  bearing  area 
for  the  stringers,  which  will  help  to  com- 
bat crushing  of  both  caps  and  stringers. 
Tighter  bolt  connections  and  more  se- 
cure anchorage  of  timbers  will  reduce 
crushing  as  well  as  mechanical  wear  in 
bridge  timber.  Most  roads  believe  that 
larger  tie  plates  and  tie  pads  are  of  bene- 
fit in  reducing  wear  on  ties  and  that  this 
additional  cost  is  justified.  The  heavy 
load  frequency  has  had  no  noticeable 
effect  on  bracing  of  bents  transversely  or 
longitudinally. 

Our  problems  regarding  increasingly 
heavy  wheel  loads  have  yet  to  be  solved 
and  is  a  subject  that  will  require  study 
over  a  period  of  several  years.  New  prob- 
lems will  arise  and  new  methods  will  be 
employed. 

We  now  have  another  problem  to  com- 
bat and  that  is  timber  maintenance  and 
renewals  of  structures  within  the  limits 
where  continuous  rail  has  been  laid. 

Some    proposed    rules 

On  one  railroad  consideration  is  being 
given  to  a  proposed  set  of  rules  to  be 
issued  to  all  bridge  and  building  foremen 
as   follows : 

( 1 )  Before  working  on  bridges  where 
continuous  welded  rail  has  been 
laid,  the  laying  temperature  of  the 
continuous  welded  rail  must  be 
ascertained. 

(2)  If  the  temperature  of  the  rail  at 
the  time  the  work  is  being  per- 
formed is  below  the  laying  tem- 
perature, the  rail  will  be  in  ten- 
sion. When  rail  is  in  tension  on 
tangent  track,  no  difficulty  should 
be    experienced.    When    in    tension 
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the  continuous  welded  rail,  if  not 
properly  anchored  and  drifted, 
may  pull  to  the  inside  of  curves. 
If  this  occurs,  at  the  first  oppor- 
tunity when  the  rail  temperature 
approaches  the  laying  temperature, 
the  track  must  be  restored  to  the 
original  line.  The  ideal  time  to 
perform  bridge  work  on  bridges 
where  continuous  welded  rail  has 
been  laid  is  while  rail  is  in  tension. 

( 3 )  If  the  temperature  of  he  rail  at 
the  time  the  work  is  being  per- 
formed is  above  the  laying  tem- 
perature, the  rail  will  be  in  com- 
pression. When  in  compression, 
the  continuous  welded  rail  will 
tend  to  buckle. 

(4)  When  working  on  ballast-deck 
bridges  and  the  rail  is  in  compres- 
sion not  over  one  panel  of  bridge 
may  be  opened  up  at  one  time. 
The  converted  portion  must  have 
every  third  tie  drifted  to  the 
stringer. 

( 5 )  Stringers  and  caps  on  open-deck 
bridges  cannot  be  renewed  unless 
it  is  certain  the  job  can  be  com- 
pleted while  the  continuous-welded 
rail  is  in  tension. 

(6)  When  renewing  ties  on  open  deck- 
bridges  where  continuous  welded 
rail  is  laid  and  when  the  rail  is  in 
compression,  no  more  than  three 
ties  should  be  removed  at  one 
time. 

Developments    in    fastenings    and    hardware 

It  is  generally  agreed  that  timber  con- 
nectors used  in  connection  with  a  self 
locking  nut  and  adequate  bolt  size  have 
been  most  effective.  New  type  spring 
washers,  various  styles  of  lock  nuts  and  a 
much  improved  anchor  or  hook  bolt  for 
timber  decks  on  steel  bridges,  are  now 
commonly  used  with  satisfying  results. 
Some  railroads  have  gone  to  the  use  of  a 
drive  spike  in  fastening  an  undapped 
smaller  timber  guard  rail  to  the  ties  in 
lien  of  the  bolts  with  dapped  guard  rail 
on   open-deck   type   trestles. 

Fire   prevention    on   grounds 

On  one  railroad  it  was  reported  in  1964 
there  was  no  significant  damage  to  bridges 
due  to  grass  fires.  This  certainly  justifies 
expenditures  in  soil  sterilants  and  other 
weed-killing   chemicals. 

Another  road  reports  that  there  are 
many  chemical  combinations  that  can  be 
applied  safely  that  will  keep  the  ground 
free  of  weeds  and  brush.  To  control  deep 
rooted  weeds  and  grasses,  such  as  John- 
son, Bermuda  and  sage,  the  best  proven 
chemical  combination  is  a  dry  granular 
chlorate    combined    with    a    safe    fire    re- 


tardant  formulated  with  highly  insoluble 
products  applied  at  rates  from  200  lb  to 
800  lb  per  acre.  Rates  of  applications  will 
vary  on  different  railroads.  To  control 
annual  weeds  and  grasses,  certain  highly 
insoluble  products  can  be  mixed  with 
water  and  sprayed  because  they  create 
no  fire  hazard  if  sprayed  on  any  part  of 
a  wooden  structure.  However,  chlorate 
should  never  be  sprayed  as  a  liquid 
around  bridges  and  trestles  because  it  is 
almost  impossible  to  apply  chlorate  liquid 
solution  without  some  being  absorbed  in 
the  wooden  structure.  This  will  cause  a 
fire  hazard  after  the  liquid  has  dried. 

To  control  brush,  vines,  brambles,  and 
other  woody  plants  around  bridges  and 
trestles,  the  best  proven  chemical  without 
any  fire  hazard  is  animate,  2-4-D,  and 
2-4-5-T  combinations  mixed  and  applied 
at  recommended   rates. 

There  is  no  substitute  for  bare  ground 
around  bridges  and  trestles.  You  can't 
argue  with  weeds  as  they  create  a  fire 
hazard  as  long  as  they  exist. 

It  is  the  general  consensus  that  the 
water  barrel  on  bridges  as  a  means  of 
fighting  fires  is  no  longer  effective  or 
dependable. 

One  railroad  reports  that  fireproofing 
of  timber  trestles  should  be  used  at 
those  locations  where  the  danger  of  fire 
is  unusually  high.  This  includes  trestles 
at  or  near  the  bottom  of  long  grades,  or 
at  other  locations  where  heavy  braking 
is  required  and  hot  brake-shoe  material 
often  drops  from  trains.  At  such  loca- 
tions, they  have  applied  an  asphaltic 
cement  covered  by  stone  chips  to  the 
top  surfaces  of  open-deck  ties  and 
stringers. 

In  the  reconstruction  of  long  trestles, 
one  railroad  tries  to  place  earth  fire 
breaks  so  as  to  limit  the  length  of  any 
one  section  of  trestle  to  about  20  panels. 
This  also  has  the  advantage  of  helping 
to  prevent  the  longitudinal  movement 
of  the  structure.  They  also  state  they  do 
not  attempt  to  maintain  fire  protective 
equipment   on   their   timber   trestles. 

Use    of    preframed    and    bored 
replacement    parts 

Use  of  preframed  and  bored  replace- 
ment parts  by  one  railroad  is  as  follows: 

"In  the  construction  of  all  of  our  new 
trestles,  both  on  tangent  and  curves,  we 
use  preframed  and  bored  caps,  stringers, 
guard  timbers  and  backwalls.  The  lay- 
out of  these  bridges  is  carefully  done  so 
that  the  various  parts  will  fit  properly, 
and  we  believe  that  this  procedure  re- 
duces the  cost  of  construction  as  well  as 
lengthening  the   life  of  the  structure. 

"On  maintenance  we  do  not  ordinarily 
attempt    to     use    preframed    replacement 
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parts  as  our  older  bridges  were  built  to 
various  standards,  and  even  within  these 
standards  the  accuracy  of  construction 
was  generally  not  such  as  would  make 
the  use  of  preframed  parts  practical. 
When  the  replacement  of  parts  of  our 
more  recently  constructed  standard  pre- 
framed bridges  becomes  necessary,  we 
will  no  doubt  be  able  to  make  increasing 
use  of  preframed  replacement  parts." 

Another  railroad  reports  that  this  prac- 
tice should  be  used  to  maximum  extent 
practical  naming  the  advantages  as:  re- 
ducing field  fabrication,  permitting  pres- 
sure treatment,  and  affording  more  rapid 
field  assembly.  The  disadvantages  may 
result  in  delay  of  delivery  of  materials 
and  in  some  waste  if  not  designed 
accurately. 

In-ploce    treatment    and    restoration 

It  is  the  general  opinion  of  this  com- 
mittee that  in-place  treatment  may  be  a 
good  practice  if  applied  to  structures 
having  sufficient  remaining  life  to  justify 
this  expense  as  economically  feasible. 
There  are  varying  opinions  as  to  when 
the  remaining  life  of  the  structure  can 
be  judged  to  justify  this  expense.  We 
feel  that  structures  built  in  the  late  1930  s 
and  early  1940's  are  the  prime  subjects. 
However,  in  general,  the  condition  of 
this  age  structure  is  such  that  it  should 
be  free  of  any  sizeable  maintenance  ex- 
penditure for  another  fifteen  or  twenty 
years.  With  this  phase  to  be  considered, 
along  with  the  general  financial  condition 
of  most  railroads  at  this  time,  the  main- 
tenance dollar  is  more  likely  to  be  spent 
elsewhere. 

The  treatment  of  ballast-deck  structures 
is  debatable  as  to  what  members  justify 
treatment.  Some  feel  that  piles  with  a 
certain  amount  of  heart  or  outside  ring 
can  be  restored.  One  road  has  instigated 
a  program  for  the  internal  treatment  of 
piling  only,  and  has  indicated  that  for 
E-60  loading  on  a  five  pile  bent  in  a  30- 
ft  high  open-deck  trestle,  a  6-in  void  in 
a  14-in  pile  will  not  overstress  it.  They 
believe  that  in-place  treatment  is  eco- 
nomically justified  since  the  increased 
bearing  stress  due  to  this  loss  of  18.2% 
of  area  is  still  within  design  limits  for 
compression  both  parallel  and  perpendicu- 
lar to  the  grain. 

The  report  made  by  one  railroad  is  as 
follows : 

"Under  the  proper  circumstances  we 
would  recommend  in-place  treatment  by 
means  of  surface  application  and  internal 
injection  of  preservative  materials.  Also, 
in  some  cases  the  ground-line  treatment 
of  piling  is  desirable. 

"In-place  treatment  is  particularly  indi- 
cated for  structures  which  were  originally 


well  built,  and  which  are  still  basically 
sound  but  which  show  increasing  de- 
terioration due  to  the  leaching  of  original 
preservatives  or  progression  of  decay  into 
portions  of  the  structure,  such  as  pile 
centers,  which  originally  did  not  receive 
very  much  preservative. 

"We  have,  by  contract,  treated  num- 
bers of  such  bridges.  The  actual  benefits 
derived  will  have  to  be  developed  from 
results  obtained  over  a  considerable  num- 
ber of  years,  and  while  we  do  not  yet 
have  such  data,  we  believe  that  the  sav- 
ings in  maintenance  have,  or  will,  at  least 
equal  the  cost  of  the  in-place  treatment." 

Another  railroad  reports: 

"Two  years  ago  we  applied  in-place 
treatment  and  restoration  to  two  of  our 
larger  aging  trestles.  Before  undertaking 
this  work,  it  was  assumed  that  the  treat- 
ment would  extend  the  life  of  the  trestles 
an  additional  ten  years,  and  then  we 
weighed  the  treatment  cost  against  main- 
tenance and  replacement  costs  for  the 
same  period  of  time,  and  decided  to 
apply  the  in-place  treatment  as  a  matter 
of  economics.  With  reference  to  one  of 
the  bridges  in  the  Edmonton  area,  this  is 
a  77-bent  untreated  frame-and-pile  trestle, 
72  ft  high,  built  1934,  1,080  ft  long,  in- 
cluding one  76-ft  deck-plate  girder  span 
on  timber  piers  and  one  24-ft  timber 
span  over  a  roadway.  The  deterioration  in 
this  structure  had  progressed  to  the  point 
where  consideration  was  given  to  replac- 
ing it. 

"As  the  replacement  cost  of  this  trestle 
would  have  been  quite  high,  several 
schemes  were  studied  and  it  was  learned 
that  the  cost  of  in-place  treatment  would 
be  about  10%  of  the  cost  of  replacement 
in  kind,  which  was  the  cheapest  of  all 
schemes.  It  was  therefore  apparent  that 
economies  could  be  achieved  by  applying 
in-place  treatment,  and  it  was  felt  so  even 
if  only  five  years  additional  life  was  added 
to  this  structure." 

Before  considering  in-place  treatment, 
it  is  imperative  that  a  close  inspection  of 
the  structure  be  made.  If  a  large  per- 
centage of  the  members  have  decayed  to 
a  point  where  there  is  any  doubt  of  their 
remaining  strength,  consideration  should 
then  be  given  to  rebuilding.  It  should  be 
understood  that  this  treatment  is  not 
100%  effective,  and  that  some  decay 
would  continue  at  points  that  were  pos- 
sibly considered  unimportant  at  time  of 
treatment.  However,  if  the  structure  has 
been  found  to  be  in  generally  good  con- 
dition, and  some  decay  already  started 
at  critical  points,  we  would  then  con- 
sider treatment,  as  this  application  would 
be  concentrated  on  these  areas  and  decay 
would  be  corrected  to  a  good  degree, 
and  the  life  of  the  trestle  thus  prolonged. 
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If  a  certain  small  section  of  a  pile  is 
deteriorated,  most  generally  at  ground 
line,  there  is  now  a  mediod  used  to  cut 
and  remove  the  deteriorated  section  or 
plug  and  to  weld  in  place  with  epoxy  a 
new  timber  pile  section.  This  is  done 
successfully.  However,  it  is  questionable 
if  the  expense  justifies  this  cover  replac- 
ing same  member  in  the  conventional 
manner  with  a  leg.  Possibly  this  expense 
would  be  justified  in  die  higher  bents. 

It  is  the  general  consensus  that  the 
timber  we  receive  now  is  inferior  to  that 
used  in  structures  built  three  or  four 
decades  ago.  This  fact  along  with  im- 
proved preservative  chemicals  and  meth- 
ods, and  with  the  now  unforeseeable 
potentiality .  of  epoxies  makes  it  difficult 
to  hazard  a  guess  as  to  possible  limita- 
tions of  the  in-place  treatment.  We  all 
agree  there  is  a  need  that  is  increasing 
each  year. 

Possibilities    of    prestressed 
concrete    components 

In  this  report  we  would  like  to  point 
out  the  potential  economy  in  reference  to 
certain  prestressed  components  that  may 
be  used  in  line  with  timber  trestle  main- 
tenance only,  mainly  caps,  ties,  backwalls 
and  bulkheads.  Also,  there  is  some  re- 
ported use  of  blacking  and  posts. 

High-strength  steel  and  high-strength 
concrete  are  used  and  we  feel  all  qualify- 
ing   characteristics    have    been    proven    to 


our  satisfaction.  The  weight  of  a  cap  15 
in  by  14  in  by  13  ft  is  2900  lb.  You 
will  note  they  can  be  handled  with 
push-car  type  derricks  commonly  used 
on  almost  all  bridge  gangs.  The  price  of 
the  prestressed  cap  is  now  practically  on 
a  par  with  the  timber  cap.  It  is  also 
pointed  out  that  all  these  members  can 
be  reused  over  and  over  again.  The  elim- 
ination of  the  fire  hazard  and  resistance 
to  decay  and  abrasion,  are  also  important 
factors. 

As  of  March  1965,  at  one  precasting 
corporation,  one  railroad  had  on  order 
500  concrete  caps  that  are  to  be  dis- 
tributed over  their  system  for  use  in  re- 
pair work  on  timber  bridges.  There  were 
several  more  railroads  with  orders  of 
various  smaller  amounts. 

All  committee  members  reporting  were 
unanimous  in  their  opinion  that  more 
prestressed  components  should  be  used, 
and  predicted  an  increase  in  the  use  of 
caps,  trestle  ties,  stringers,  backwalls, 
blocking  and  posts  as  we  learn  more 
about  them  as  well  as  how  and  when  to 
use  them. 

After  all  that  has  been  said,  the  meth- 
ods and  procedures  of  timber  bridge 
maintenance  on  our  various  railroads  are, 
in  general,  very  similar.  We  feel  that  in 
most  every  instance  the  immediate  super- 
visor has  the  greatest  influence  on  the 
work  habits,  safety  record,  and  efficient 
work  production  of  gangs  assigned  to  his 
jurisdiction. 


Advantages  and  Disadvantages  of  Pre- 
fabricated and  Portable  Buildings 
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*  Mr.  Lieser  died  on  June  17,  1965, 
shordy  after  preparing  the  report  of  his 
committee. 


Before  a  meaningful  report  on  various 
types  of  buildings  can  be  presented,  it  is 
important  that  certain  terms  be  defined. 
The  purpose  of  explaining  and  defining  is 
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only  to  set  a  common  understanding  for 
those  who  read  and  use  this  report.  With- 
out this  some  confusion  would  exist  as 
these  terms  have  come  to  mean  slightly 
different  things   to   different  people. 

A  conventionally  constructed  building 
is  a  structure  made  by  cutting  and  fitting 
most  of  the  parts  on  the  construction  site. 
This  involves  a  maximum  of  field  labor 
which  is  not  always  performed  under  the 
best  working  conditions.  The  finished  re- 
sult depends  mostly  on  the  skill  of  the 
workmen  in  the  field. 

A  prefabricated  building  is  a  structure 
made  of  individual  parts  and  assembling 
of  these  parts  in  a  plant.  The  work  is 
performed  under  ideal  working  condi- 
tions which  result  in  good  quality  at 
lower  cost.  The  design  of  prefabricated 
buildings  is  limited  since  pre-assembled 
units  are  inflexible  and  restricted  in  size 
by   shipping   requirements. 

A  pre-engineered  building  is  a  struc- 
ture constructed  from  individual  parts 
mass-produced  in  a  plant.  Pre-engineered 
buildings  are  usually  constructed  of  metal 
parts.  Finished  parts  are  assembled  on 
the  construction  site  with  a  minimum  of 
field  labor.  Design  possibilities  are  almost 
unlimited  because  individual  parts  can  be 
used  in  many  different  ways.  The  routine 
engineering  design  work  is  done  by  the 
manufacturer,  which  allows  the  railway 
design  engineer  more  time  to  be  creative 
and  to  deal  with  special  engineering 
problems. 

A  demountable  building  is  a  structure 
made  up  of  individual  components  that 
can  be  taken  apart  and  reassembled.  Pre- 
fabricated and  pre-engineered  buildings 
can  be  classified  as  demountable.  De- 
mountable  buildings   are   relocatable. 

A  portable  building  is  a  structure  that 
can  be  moved  intact  from  place  to  place. 
Conventional,  prefabricated  and  pre-engi- 
neered buildings  can  be  constructed  so 
as  to  be  portable. 

Mobile  buildings  are  structures  on 
wheels. 

Two  other  words  that  are  used  some- 
times to  describe  buildings  are  permanent 
and  temporary.  These  terms  are  used  to 
describe  the  life  of  a  building  and  its  use. 
Obviously,  the  type  and  quality  of  ma- 
terial used  will,  to  a  large  degree,  de- 
termine the  life  span  of  a  building.  Any 
of  the  three  basic  methods  of  consrtuc- 
tion  described  above  can  be  used  to  con- 
struct a  long-life,  permanent  building  "or 
short-life,   temporary  building. 

Prefabricated    building 

Prefabricated  buildings  arc  available  in 
wood,  concrete  and  metal  and  can  be  ob- 
tained in  a  variety  of  sizes  for  railroad 
use.  As  the  structure  size  increases  the 
selection  of  types  and  sizes  decreases. 


Prefabricated  buildings  have  generally 
been  used  on  railroad  for  oil  houses, 
signal  relay  houses,  and  a  limited  number 
of   other   small   buildings. 

Advantages  of  pre-fabricated  buildings 
are  uniform  quality  at  a  generally  lower 
price  and  fast  assembly  in  the  field.  Dis- 
advantages are  the  limited  sizes  of  such 
buildings   and  type  of  materials  available. 

Pre-engineered    buildings 

Pre-engineered  building  manufacturers 
offer  lines  of  buildings  featuring  a  wide 
choice  of  length,  width  and  height.  De- 
sign freedom  is  accomplished  by  stand- 
ardizing the  building  parts  rather  than 
the  entire  structure.  Using  parts  in  mul- 
tiples results  in  a  wide  flexibility  and  has 
made  it  possible  to  vary  the  dimensions 
and    details    to    meet    exact   requirements. 

Pre-engineered  buildings  are  avaliable 
in  concrete  and  metal,  the  latter  being 
available  in  many  more  sizes  and  shapes. 

The  pre-engineered  concrete  building 
is  used  for  oil  houses,  relay  houses,  trans- 
former shelters  and  other  small  buildings. 
At  present,  they  are  limited  in  sizes,  but 
advances  are  being  made  in  the  construc- 
tion of  the  sections  by  the  use  of  light- 
weight concrete  which  may  increase  their 
use  in  the  future.  The  Portland  Cement 
Association  has  established  practices  for 
manufacturers  in  this  field  and  is  con- 
stantly alert  for  improvement  with  con- 
crete products,  not  only  for  railroads,  but 
for  the  entire  construction  industry. 

Is   very  flexible 

The  pre-engineered  metal  building  can 
be  used  for  practically  any  type  railroad 
building.  It  is  the  most  flexible.  In  some 
types  of  metal  buildings  rolled  steel  sec- 
tions are  used  for  columns,  beams,  trusses, 
purlins,  girts,  bracing  and  framework  for 
windows,  doors  and  other  openings.  The 
components  are  fastened  together  with 
bolts  or  such  types  of  fasteners  which  are 
positive  but  may  be  easily  removed  for 
dismantling  and  re-erection,  or  to  permit 
structural  modifications.  Welding  tech- 
niques have  brought  about  the  rigid- 
frame  design  which  make  possible  long 
spans  with  a  neater  appearance  than  the 
truss  design.  The  wide  choice  of  struc- 
tural frames  makes  it  possible  to  design 
for  exact  requirements.  To  the  framing 
systems  are  fastened  prefinished  wall  and 
roof  panels.  Canopies  are  easily  con- 
structed. 

Another  design  eliminates  the  struc- 
tural frame  and  uses  a  unique  method  of 
forming  heavy  gauge  sheets  to  modular 
width.  These  sheets  have  a  deep  inter- 
locked joint  that  combines  both  struc- 
tural integrity  and  an  attractive  exterior 
surface  in  a  single  unit.  The  building  is 
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obtainable  in  the  gable-type  or  lean-to 
type  roof.  The  rigidity  and  weather  tight- 
ness of  the  joint  withstands  expansion, 
contraction  and  slightly  unequal  settle- 
ments. 

Metal  buildings  can  be  finished  on  the 
interior  with  any  of  the  conventional  fin- 
ishing materials.  The  roofs  may  be  venti- 
lated to  exhaust  objectional  fumes  or  heat. 

Sometimes  skylights  are  provided.  They 
can  be  of  the  conventional  type  or  simply 
translucent  plastic  panels  fastened  in  a 
weathertight  frame. 

Low-maintenance   surface 

Factory  finished  exterior  panels  provide 
a  tough,  long-wearing,  low-maintenance 
surface.  Certain  finishes  do  an  excellent 
job  of  reflecting  heat  in  the  summer  and 
holding  beat  in  the  winter.  Metal  build- 
ings are  usually  insulated  for  economy  in 
heating  and  cooling  and  comfort. 

The  fire-resistant  qualities  of  metal 
buildings  make  them  desirable  at  points 
where  there  are  fire  hazards,  at  remote 
points  where  there  is  inadequate  fire  pro- 
tection, or  for  the  storage  of  inflammable 
materials.  Firewalls  (walls  having  a  fire 
rating)  are  special  problems  that  can  be 
handled  by  construction  of  masonry  walls, 
or  special  fireproofing. 

Except  in  the  case  of  unusual  require- 
ments, it  is  possible  to  get  a  pre-engi- 
neered  building  for  most  railroad  pur- 
poses. Buildings  will  generally  conform  to 
the  requirements  of  the  building  codes  of 
most  municipalities.  A  few  municipalities 
have  unusual  gauge  requirements,  but  in 
most  of  the  cases  a  well-engineered 
building   meets   the  codes. 

Design  data  and  plan  information  are 
furnished  by  reputable  manufacturers  so 
that  the  strength  of  the  parts,  die  strength 
of  the  whole  structure,  and  the  expected 
life  of  the  building  can  be  checked  by  an 
experienced  designer.  It  cannot  be  over- 
emphasized how  important  it  is  to  work 
with  manufacturers  that  are  members  of 
the  Metal  Buliding  Manufacturers  Asso- 
ciation. A  Design  Practice  Manual  put 
out  by  this  association  sets  up  minimum 
standards  that  must  be  met,  thus  assuring 
a  high  standard  of  quality. 

The  simplicity  of  construction  and 
lower  construction  cost  are  two  features 
of  metal  pre-engineered  buildings  which 
make  them  attractive  for  railroad  pur- 
poses. Where  a  conventional  building 
will  require  skilled  workers  of  several 
trades,  such  as  carpenters,  masons,  etc., 
a  metal  building  of  the  types  mentioned 
can  be  set  up  complete  and  ready  for 
service  by  a  bridge  and  building  force 
of  average  skill  and  ability.  This  versa- 
tility will  enable  smaller  railroads,  which 
do  not  have   building  construction   gangs, 


to  erect  these  buildings  with  regular 
maintenance  forces.  Erection  can  be  done 
without  any  special  tools  or  power  equip- 
ment. 

Like  conventional  construction,  the  cost 
of  a  metal  pre-engineered  building  can 
vary  over  a  wide  range.  The  functional 
requirements,  quality  of  materials  used, 
appearance,  etc.,  all  determine  at  what 
price    building   can   be   constructed. 

When  comparing  initial  costs,  metal 
construction  is  competitive  with  conven- 
tional construction.  If  a  good  quality 
metal  structure  is  built  the  annual  main- 
tenance costs  can  be  kept  to  a  reasonable 
level. 

Advantages 

Some  of  the  advantages  of  pre-engi- 
neered buildings  are  lighter  foundations 
than  conventional  buildings,  pre-designed 
structural  systems,  fast  erection  time  and 
a  fairly  wide  variety  of  sizes  and  mate- 
rials available.  The  usual  clean-up  of 
waste  and  clutter  after  completion  of  con- 
struction is  kept  to  a  minimum.  The 
buildings  can  be  erected  in  most  kinds  of 
weather,  which  makes  them  particularly 
advantageous  in  regions  having  severe 
winters. 

The  metal  portions  of  pre-engineered 
buildings  are  salvageable  and  can  be 
moved  from  one  location  to  another.  Of 
course,  foundations,  water  and  sewer 
lines,  and  wiring  cannot  be  salvaged. 
Certain  types  of  lining  and  insulation  can 
be  salvaged,  others  cannot.  Oftentimes 
it  is  cheaper  to  buy  a  new  pre-engineered 
metal  building  rather  than  taking  apart 
and  re-erecting  an  existing  building.  Most 
pre-engineered  buildings  can  be  readily 
expanded. 

Some  of  the  disadvantages  of  metal 
pre-engineered  buildings  are  their  limited 
asthetic  appearance,  shorter  life  and  fire 
rating  that  does  not  come  up  to  the  stand- 
ards required  for  certain  building  codes 
and  fire  zones.  Metal  buildings  can  be 
easily  dented,  and  are  not  suitable  for 
freighthouses  or  warehouses  unless  special 
protection  is  provided  so  that  materials 
and  equipment  do  not  come  in  contact 
with   the   light   metal   panels. 

Portable  buildings 

There  are  no  portable  buildings  suit- 
able for  railway  purposes  available  from 
manufacturers.  A  number  of  railroads 
have  designed  and  constructed  small 
portable  depots,  signal  houses  and  other 
small  structures.  They  are  generally  con- 
structed on  a  structural  steel  frame  and 
set  on  concrete  piers.  Some  have  been 
constructed  with  a  treated  timber  frame. 
Conventional,  prefabricated  and  pre- 
engineered  construction  can  be  used. 
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Mobile  buildings  are  available  from  a 
large  number  of  manufacturers  of  bouse 
trailers.  They  can  be  designed  to  special 
railway  requirements  for  use  as  depots, 
officers,  locker  rooms  and  other  small 
buildings. 

Advantages     of    portable     and     mobile 


buildings  are  low  cost  and  ease  in  mov- 
ing from  one  place  to  another.  Disadvan- 
tages are  the  limit  in  size  that  can 
be  transported,  either  on  a  railroad  car 
or  on  the  highway.  The  life  of  a  mobile 
unit  is  not  as  long  as  other  types  of 
construction. 


Steel  Railway  Bridges — Methods  of 
Protection  from  Corrosion 

Report  of  Committee 

COMMITTEE— W.  L.  Short,  Chairman,  brdg.  maint.  eng.,  MP,  St.  Louis,  Mo.;  C.  L. 
Bull,  Vice  Chairman,  supvr. — rdw.  maint.,  BS,  Fairfield,  Ala.;  E.  E.  Bunde,  Vice 
Chairman,  chf.  mas.  insp.,  IC,  Chicago;  B.  C.  Baker,  asst.  chf.  engr.,  C&EI,  Chicago 
Heights,  111.;  W.  B.  Barke,  asst.  supvr.  b.  &  b.,  GN,  Wenatchee,  Wash.;  H.  W.  Bruns, 
des.,  IC,  Chicago;  E.  T.  Franzen,  engr.  struc,  MP,  St.  Louis,  Mo.;  E.  F.  Garland, 
brdg.  supvr.,  NOPB,  New  Orleans,  La.;  J.  M.  Helm,  des.,  IC,  Chicago;  J.C.  Hobbs, 
supvr.  b.  &  b.,  CLINCH.,  Erwin,  Tenn.;  F.  W.  Hutcheson,  supvr.  b.  &  b.  &  w.  s., 
C&O,  Newport  News,  Va.;  S.  B.  Lozwak,  b.  &  b.  supvr.,  AA,  Owosso,  Mich.;  E.  A. 
Mann,  vice  pres.,  MODERN  SUPPLY  CO.,  Chicago;  C.  F.  Parvin,  engr.  m.  of  w.  & 
s.,  PENN.,  Philadelphia,  Pa.;  W.  H.  Rankin,  sr.  struct,  engr.,  StL-SF,  Springfield,  Mo.; 
A.  B.  Wang  (ret.),  b.  &  b.  supvr.,  MONON,  Lafayette,  Ind.;  J.  B.  Williams,  engr. 
brdgs.,  CBI&P,  Chicago;  T.  M.  von  Sprecken  (ret.),  asst.  to  chf.  engr.,  SOU,  Arling- 
ton, Va. 


All  railroad  bridges,  regardless  of  the 
materials  from  which  they  may  be  con- 
structed have  a  maximum  life  expectancy 
which  should  be  attained.  In  the  case  of 
steel  bridges,  a  positive,  systematic  course 
of  planned  maintenance  is  generally  re- 
quired to  prevent  the  steel  from  becoming 
unduly  ravaged  by  time  and  the  elements. 


Nature    of   corrosion 

Unfortunately  steel  undergoes  chemical 
reaction  upon  exposure  to  most  atmos- 
pheres; electro-chemical  reactions  occur 
widi  nonmetallic  elements  forming  corro- 
sion products  that  are  either  oxides  or 
salts.  The  character  of  these  products, 
particularly  their  solubility  in  the  sur- 
rounding medium,  their  physical  proper- 
ties, and  their  position  in  relation  to  the 
metallic  surface  have  a  considerable  in- 
fluence upon  the  course  of  subsequent 
corrosion.  If  the  products  formed  are 
highly  insoluble  and  deposited  as  an  im- 
pervious film  in  intimate  contact  with  the 
metal  surface,  the  reaction  may  be  greatly 
retarded  or  stopped.  If  the  products  are 
soluble  and  not  preciptated  in  contact 
with  the  metal  surface,  the  reaction  or 
corrosion  rate  may  be  unaffected.  And 
finally,  if  only  part  of  the  metallic  surface 
is  covered,  the  reaction  may  be  accel- 
erated and  produce  pitting. 

Ferrous  metals  have  been  used  for 
many  centuries  and  deterioration,  has 
always  been  a  factor  in  their  use;  how- 
ever, serious  attention  to  the  science  of 
corrosion  prevention  is  of  recent  origin. 
The  cost  of  repair  or  replacement  of  cor- 
roded structures,   together  with  the  inter- 
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ference  or  shutdown  of  operations  can 
involve  heavy  financial  burden.  Without 
application  of  modern  corrosion-control 
technology  many  industrial  operations 
would  not  be  feasible.  Use  of  cathodically 
protected  pipe  for  nation-wide  distribu- 
tion of  petroleum  products  and  use  of 
stainless  steels  in  the  synthesis  of  nitric 
acid  are  examples. 

Corrosion  can  be  prevented  but  a  sober 
analysis  of  cost  is  generally  required. 
Steels  belonging  to  the  stainless  family 
and  monel  metal  have  very  good  strength 
and  high  corrosion  resistance  in  even  the 
most  aggressive  environments,  but  the 
extremely  high  cost  prevents  general  use 
for  railroad  bridges.  There  may  be  cases, 
however,  where  low  alloy  steels  contain- 
ing lesser  amounts  of  chromium  and 
nickel  may  be  economical.  These  low 
alloy  steels  have  much  greater  corrosion 
resistance  than  mild  steel  because  the  ox- 
ides that  form  on  the  surface  are  more 
highly  bonded  and  impervious  to  the 
passage  of  oxygen  and  moisture.  Even  the 
best  of  these  materials  are  subject  to  lo- 
calized attack  if  improperly  used.  It  is 
certain  that  mild  or  copper  bearing  steels 
will  continue  to  be  the  principal  construc- 
tion material  for  railroad  bridges.  In 
many  cases  much  can  be  done  to  extend 
the  useful  life  of  these  brildges  by  pro- 
tecting  them   against  corrosion. 

Methods   of   corrosion   control 

All  corrosion  control  methods  are  based 
upon  prevention  of  chemical  reactions 
that  lead  to  destruction  of  the  metal. 
Several  means  of  attack  are  possible.  The 
effect  of  the  environment  in  which  the 
structure  is  exposed  may  be  altered 
through  consideration  in  design.  This  ap- 
plies not  only  to  the  structure  but  also  to 
the  rolling  stock  that  uses  it.  Fast-moving 
trains  carry  large  amounts  of  soil  and 
odier  debris  that  abrade  protective  coat- 
ings and  build  up  deposits  on  structural 
members.  Spillage,  such  as  brine  drip- 
pings, leachings  from  coal  cars,  etc.,  are 
often  involved.  It  may  be  economical 
through  choice  of  materials  and  design  to 
prevent  structural  steel  from  being  ex- 
posed to  severe  contamination;  also,  to 
mitigate  the  effects  of  contaminants  that 
do  reach  structural  members.  Exposure 
to  spillage  can  be  reduced  by  use  of 
ballast-deck  design.  Mechanical  refrigera- 
tion eliminate  brine  drippings.  Oxides 
that  form  on  structural  steel  can  be  made 
more  protective  through  careful  control 
of  the  copper,  phosphorus  and  sulphur 
content  of  the  steel.  Every  effort  should 
be  made  to  eliminate  open  joints, 
crevices  and  pockets  where  soil  and  other 
corrosion  stimulators  collect  and  to  use 
structural   shapes    that   drain    readily   and 


permit     easy     access     for     cleaning     and 
painting. 

The  principal  method  of  protecting 
structural  steel  against  corrosion  is  by  in- 
surfacing  or  shielding  the  metal  from  the 
deteriorating  elements  of  the  environment. 
Tlris  is  done  through  the  use  of  protective 
coatings.  Such  coatings,  at  their  best,  only 
restrict  or  delay  the  corrosion  processes 
but  coating  life  can  often  be  increased 
through  careful  selection  of  material  and 
by  application  of  other  effective  means 
to  aid  in  our  light  against  corrosion.  All 
serious  corrosion  that  occurs  to  steel 
bridges  is  electro-chemical  in  character 
and  can  be  stopped  by  imposing  an  in- 
sulating barrier  between  the  anode  and 
cathode.  Materials  such  as  coal  tar,  rub- 
ber, vinyl,  etc.,  have  high  electrical  re- 
sistance and  are  very  impermeable  to 
moisture    and   other   corrosion   stimulators. 

Another  method  of  preventing  corro- 
sion is  by  addition  of  inhibitors  to  the 
corrosive  medium  or  to  the  metallic  sur- 
face. The  real  mechanism  of  inhibitors  is 
complex  and  beyond  the  scope  of  this 
report;  however,  it  is  believed  that  a 
mono-layer  of  ions  is  formed  over  either 
the  anode  or  die  cathode,  and  in  some 
cases  over  both.  These  ions  stand  guard 
over  corrosion  stimulators  and  prevent 
them  from  reacting  with  the  metal.  In- 
hibitors which  suppress  corrosion  by  coat- 
ing the  anode  must  be  maintained  at 
sufficient  level  to  keep  the  film  intact,  or 
intense,  rapid,  acceleration  of  the  corro- 
sion process  may  occur  at  the  anode. 
Cathodic  types  of  inhibitors  are  less  crit- 
ical to  use  but  may  not  be  effective. 

One  of  the  most  effective  methods 
used  to  protect  steel  against  corrosion  is 
by  sacrificial  action  of  another  metal  such 
as  zinc  or  aluminum.  This  is  a  form  of 
cathodic  protection  that  is  applicable  for 
atmospheric  exposure.  The  less  noble 
metal  is  applied  as  an  overlay  in  elec- 
trical contact  with  the  underlying  steel. 
The  overlay  may  also  act  as  an  effective 
barrier  to  moisture  and  other  corrosion 
stimulators  in  addition  to  providing  sacri- 
ficial action.  Such  coatings  are  applied  to 
thin  sheets  and  small  shapes  that  can  be 
handled  in  picking  and  plating  tanks  by 
a  hot-dip  process  called  galvanizing.  Such 
coating  can  be  applied  to  existing  struc- 
tures and  to  parts  too  large  to  be  dipped 
by  a  hot  spray  process  called  metalizing. 

A  galvanized  coating  of  zinc  consisting 
of  2  oz  per  sq  ft  has  a  life  expectancy 
of  about  20  years  when  exposed  to  a  nor- 
mal, unpolluted  rural  atmosphere.  The 
life  expectancy  drops  off  appreciably 
when  exposed  in  an  industrial  atmosphere 
unless  proptective  top  coats  are  used  over 
the  zinc.  Corrosion  of  zinc  may  not  be 
as  severe  in  a  marine  atmosphere  as  that 
occurring    in    an    industrial    environment 
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but  ihere,  too,  protective  top  coats  of 
paint  are  often  used  to  extend  the  life 
of   the   zinc. 

Coating    durability 

Paint  intended  for  use  on  steel  can  be 
formulated  to  retard  or  prevent  corrosion 
processes  in  several  ways  by  adaptations 
of  the  processes  previously  discussed.  The 
most  successful  coatings  do  not  neces- 
sarily possess  all  of  these  properties  but 
in  most  cases  more  than  one  is  involved. 
Service  life  depends  upon  so  many  vari- 
ables that  it  is  impossible  to  place  a  series 
of  coating  materials  in  an  exact  order  for 
durability.  The  most  important  factor  for 
all  is  how  well  the  material  adheres  or  is 
bonded  to  the  steel.  It  is  believed  that 
not  less  than  75%  of  a  coating's  durability 
is  associated  with  the  adequacy  of  surface 
preparation  upon  which  bonding  or  adhe- 
sion is  intimately  related.  The  importance 
of  adequate  surface  preparation  must  be 
understood. 

Results  based  on  many  years  of  inves- 
tigations with  metal  primers  and  other 
paints  applied  on  mild  steel  show  pickling 
or  blast  cleaning  increases  paint  life  many 
times  over  that  obtained  on  rusted  or 
weathered  surfaces.  The  same  paints  last 
almost  as  well  in  normal  atmospheric  ex- 
posure when  applied  over  intact  mill 
scale  and  protected  by  suitable  top  coats 
but  last  only  about  one-third  as  long 
when  inhibitors  are  omitted  from  the 
prime  coat.  Practical  experience  dictates 
that  regardless  of  the  surface  preparation 
methods  used,  the  end  condition  must  be 
conducive  to  good  adhesion.  Residue  of 
oil,  grease,  soil  or  other  contaminants  re- 
sulting from  inadequate  or  careless  sol- 
vent cleaning,  inadequate  filtering  of 
compressed  air,  or  adulterated  abrasives 
cannot  be  tolerated.  Excessive  brushing 
may  burnish  mill  scale  to  a  point  where 
paint  cannot  adhere.  Power  tools,  such  as 
rotary  descalers  and  chipping  hammers, 
may  leave  sharp  ridges  on  the  surface  if 
carelessly  used,  and  coarse  abrasives  leave 
sharp  peaks  which  cannot  be  adequately 
coated.  Pin  points  of  rust  soon  appear 
and  accelerate  deterioration  of  the  paint. 
Welding  operations  leave  deposits  of  flux 
and  other  chemicals  that  interfere  with 
adhesion.  Human  sweat  leaves  deposits 
of  salt  that  stimulate  corrosion  and  results 
in  localized  paint  failure.  Regardless  of 
the  cleaning  methods  used  careful  inspec- 
tion is  necessary  to  assure  adequate 
control. 

Closely  associated  with  surface  prepa- 
ration are  pretreatment  processes  that  in 
some  cases  are  necessary  to  assure  good 
adhesion  or  may  be  used  to  reduce  the 
possibility  of  paint  failure.  Wetting  oil  is 
sometimes  used  to  advantage  over  cracked 
and  broken   mill   scale   or  over  weathered 


steel  when  it  is  not  practicable  to  use 
blast  cleaning.  Cold  and  hot  phosphate 
treatments  are  available  for  use  on 
pickled  and  blast  cleaned  surfaces.  Also, 
several  types  of  wash  primer  pretreat- 
ments  have  been  developed  that  improve 
adhesion  and  make  possible  application 
of  some  materials  that  would  otherwise 
not  be  possible  to  use. 

Second  in  importance  in  determining 
the  durability  of  most  coatings  is  appli- 
cation of  the  material.  Since  the  most 
important  function  a  coating  can  perform 
is  to  shield  the  underlying  steel  from  the 
corrosive  elements,  it  is  obvious  that  a 
continuous  film,  free  from  defects  and  of 
adequate  thickness  is  required.  The 
method  used  to  apply  the  material  is 
therefore  important.  Many  types  of  mate- 
rials are  used  and  generally  more  than 
one  method  can  be  used  for  each.  Time 
does  not  permit  a  discussion  of  all  the 
various  kinds  of  equipment  used.  Work- 
men must  understand  the  equipment  they 
use  and  know  what  it  is  capable  of  do- 
ing. Variations  in  coating  durability  at- 
tributal  to  application  are  generally  the 
results  of  negligent  workmanship  rather 
than  the  method  used.  There  is  no  sub- 
stitute for  knowledge  and  skill. 

Paint  should  be  applied  as  soon  as  pos- 
sible after  surface  preparation  operations 
have  been  completed,  certainly  before 
any  detrimental  contamination  or  rust- 
back  occurs.  Great  care  should  be  exer- 
cised to  see  that  no  detrimental  contami- 
nation or  corrosion  stimulators  remain  and 
that  the  surface  is  in  satisfactory  condi- 
tion to  permit  adhesion  of  the  coating 
material  to  be  applied.  The  same  precau- 
tions should  be  taken  for  subsequent 
coats  and  if  contamination  occurs,  the 
surface  should  again  be  cleaned  by  the 
use  of  the  most  appropriate  method. 

Painting  should  not  be  permitted  when 
the  relative  humidity  is  above  85%  or 
when  the  temperature  is  below  40  deg  F. 
Application  without  adequate  protection 
should  not  be  made  in  the  early  morning 
when  the  steel  is  colder  than  the  air,  also 
if  rain  or  freezing  weather  is  imminent. 
The  preceding  costs  of  paint  should  be 
sufficiently  dry  before  recoating.  There 
is  danger  of  some  materials  becoming  so 
hard  that  a  phenomena  called  crawling 
ensues.  When  crawling  does  occur  the 
surface  should  be  lightly  abraded  with 
steel  wool  or  fine  sandpaper  ahead  of 
paint  application.  In  some  cases  rubbing 
the  surface  with  rags  wetted  in  solvent 
may  suffice. 

Protective    metal    coatings 

Finally,  coatings  suitable  to  protect 
steel  railroad  bridges  will  be  cosnidered. 
The    first    and    most   obvious    requirement 
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is  that  the  material  be  compatible  for  the 
service,  it  should  be  capable  of  perform- 
ing the  expected  service  under  all  envi- 
ronmental conditions  that  actually  exist. 
In  some  cases  it  may  be  desirable  or  eco- 
nomical to  use  a  combination  of  coatings. 

Hot  dipped  coatings  of  zinc,  and  other 
metals  are  used  to  protect  track  and  deck 
fixtures,  also  roof  and  side  sheets.  Hot 
spray  coatings  of  these  sacrficial  metals 
are  used  to  protect  floor  systems  of  steel 
spans  against  spillage  such  as  brine  dip- 
pings. These  metalized  coatings  perform 
well  to  protect  contact  surfaces  of  struc- 
tural members  upon  which  span  ties  or 
other  members  of  the  track  structure  may 
bear. 

Wherever  paints  are  used  a  selection 
must  be  made  of  primer,  intermediate 
and  top  coat.  The  primer  should  be  cor- 
rectly pigmented  to  inhibit  corrosion  and 
have  sufficient  wetting  ability  to  assure 
good  adhesion  depending  upon  the  type 
of  surface  preparation  to  be  provided.  If 
the  primer  is'  used  as  a  shop  coat  on  new 
steel  it  should  be  capable  of  protecting 
the  steel  during  the  construction  period 
and  until  the  steel  is  ready  for  field  coat- 
ing. This  requires  a  primer  possessing  su- 
perior weather  resistance  and  only  the 
highest  quality  of  paint  should  be  used. 
When  the  prime  coat  of  paint  is  applied 
after  erection  primers  with  less  weather 
resistance  may  be  used.  The  second  or 
intermediate  coat  of  paint  should  possess 
some  degree  of  rust  inhibiting  properties 
but  it  should  also  possess  good  weather 
resistance  and  be  as  impermeable  as  pos- 
sible to  passage  of  oxygen  and  moisture. 
Wetting  characteristics  of  this  coat  are 
not  as  critical  as  for  the  primer,  there- 
fore faster  drying  materials  can  be  used. 
The  top  coat  of  paint  should  possess  su- 
perior weather  resistance  and  good  color 
retention,  especially  at  locations  where 
appearance  is  important.  It  should  be 
inert  to  the  atmosphere  in  which  it  is  ex- 
posed. If  the  environment  is  strongly  in- 
dustrial, the  drying  oil  or  oleoresinous 
coatings  may  be  completely  unsatisfactory 
and  synthetic  coatings  based  upon  epoxy, 
rubber  or  vinyl  may  be  required.  In  some 
cases  thick  top  coats  of  bitumen  are  satis- 
factory for  this  service. 

Another  group  of  coatings  in  which 
considerable  interest  has  recently  been 
renewed  are  the  zinc-rich  coatings.  They 
are  of  two  basic  types;  those  having  or- 
ganic vehicles  and  those  with  inorganic 
binders.  The  organic  type  forms  a  film 
similar  to  other  organic  paints.  Only  zinc 
particles  are  used  as  pigment  and  the 
resin,  upon  hardening,  hold  these  par- 
ticles tightly  together  and  to  the  under- 
lying steel.  The  pigment  vehicle  ratio  is 
critical,  since  the  zinc  particles  must  be 
present  in  such  quantity  as  to  be  in  elec- 


trical contact  with  each  other  and  the 
steel  substrate  in  order  to  give  cathodic 
protection.  If  lesser  amounts  of  zinc  are 
used,  so  that  the  vehicle  forms  a  coating 
of  resin  completely  around  the  particles 
of  zinc  and  insulates  them,  the  coating 
will  be  merely  zinc  pigmented  without 
the  added  sacrificial  value. 

Formation  of  the  inorganic  film  is  quite 
different.  The  inorganic  portion  or  binder 
reacts  chemically  with  the  finely  divided 
zinc  pigment  and  the  steel  substrate  to 
form  a  matrix.  The  reaction  is  with  the 
outer  surface  of  the  zinc  particles  and 
the  susbtrate.  The  matrix  formed  is  con- 
ductive and  permits  sacrificial  action  of 
the  zinc.  Being  inorganic,  the  matrix  is 
not  significantly  affected  by  weathering 
or  by  bacterial  and  fungi  activity.  The 
film  adheres  well  to  steel  because  of  the 
chemical  bond  but  may  lose  this  feature 
of  adhesion  when  applied  to  certain 
alloys.  These  coatings  are  not  recom- 
mended for  continuous  immersion  in 
strong  electrolytes  and  the  zinc  is  sensi- 
tive to  either  strong  acids  or  alkali.  Inor- 
ganic coatings  now  available  will  not  tol- 
erate organic  contaminants  on  the  base 
metal,  thus  demanding  a  high  degree  of 
surface  preparation.  The  majority  are  of 
such  recent  origin  that  more  time  is  re- 
quired to  determine  their  comparative 
effectiveness. 

Some  railroads  use  low-cost  grease-type 
coatings  as  protection  for  steel  spans, 
especially  floor  systems  that  are  subject 
to  spillage.  These  coatings  are  not  true 
greases  but  consist  of  mixtures  of  petro- 
latum and  waxes  with  rust  inhibitive 
chemicals  and  solvent  added.  They  are 
available  in  varying  degrees  of  hardness 
and  hiding  power.  Some  are  applied  as 
hot  melts  but  those  intended  for  coatings 
on  structural  members  are  generally  ap- 
plied as  cutbacks  and  thicken  or  harden 
upon  evaporation  of  the  solvent.  These 
coatings  possess  excellent  wetting  charac- 
teristics even  when  applied  over  dirty 
steel  and  the  strong  inhibitors  used  make 
them  very  effective  in  controlling  corro- 
sion so  long  as  the  inhibitors  are  not 
leached  out  and  carried  away.  Grease 
coatings  remain  relatively  soft  and  slip- 
pery, especially  during  warm  weather  and 
require  frequent  renewal  when  exposed 
to  severe  weathering  conditions;  however, 
the  low  initial  cost  make  them  attractive 
for  use  where  other  less  desirable  char- 
acteristics can  be  tolerated. 

No  single  coating  material  yet  available 
possesses  all  of  the  properties  required  of 
a  perfect  maintenance  coating.  Each  has 
its  own  distinct  properties  which  make 
it  valuable  under  specific  conditions. 
There  is  a  wide  overlapping  of  these 
properties    and    characteristics.    This    gen- 


44 


B.  &  B.  Proceedings 


erally  makes  possible  considerable  varia- 
tion in  selecting  a  paint  system  that  may 
prove  satisfactory  for  a  specific  bridge. 

Other  methods 

It  is  sometimes  difficult  to  justify  the 
cost  of  painting  some  railroad  bridges  on 
a  basis  of  protection  alone.  Structural 
steel  does  not  corrode  when  exposed  in 
the  atmosphere  under  normal  conditions 
unless  the  relative  humidity  is  above  70% 
and  even  then  the  rate  may  be  very  low. 
Even  though  a  small  uniform  loss  of  metal 
does  occur,  it  may  be  economical  to  pro- 
vide a  small  additional  thickness  of  metal 
to  compensate  for  that  expected  to  be 
lost  through  the  corrosion  processes  dur- 
ing the  expected  life.  It  is  also  possible 
to  use  one  of  the  low  alloy  steels  with  a 
lower  corrosion  rate.  The  additional  cost 
for  material  in  either  case  may  be  less 
than  the  cost  for  painting  over  the 
ensuing  year. 

Serious  corrosion  damage  is  seldom 
proportional  to  the  volume  of  metal  af- 
fected. Critical  loss  of  metal  generally 
occurs  in  localized  regions  as  the  result 
of  faulty  design  which  allows  water  to 
accumulate  or  be  trapped  along  with  soil, 
chemical  contaminants,  or  other  debris. 
In  some  cases  the  steel  may  be  in  contact 
with  materials  that  absorb  water  and  do 
not  dry  quickly  or  may  be  strongly 
cathodic  to  the  steel  and  greatly  accel- 
erate  corrosion. 

New    specifications 

The  Steel  Structures  Painting  Council, 
a  nonprofit  national  organization  formed 
15  years  ago  by  a  group  of  associations 
and  organizations  concerned  with  the  use 
of  paint  to  protect  steel  structures  and  of 
which  this  association  is  an  associate 
member,  has  issued  a  new  revised  edi- 
tion of  Volume  II  of  its  Painting  Manual. 
This  new  edition  is  now  available  from 
the  Council  whose  address  is  4400  Fifth 
Ave.,  Pittsburgh,  Pa.  This  manual  can 
be  used  as  a  complete  guide  and  index 
for  painting  steel  railroad  bridges  in  addi- 
tion to  many  other  types  of  steel  struc- 
tures. Each  section  has  been  updated  and 
expanded  to  take  advantage  of  technical 
progress   and   experience   gained. 

The  concept  of  using  a  series  of  num- 
bered paint  systems  has  been  retained. 
This  allows  the  user  to  specify  the  entire 
painting    scheme    of    surface    preparation, 


paint  application,  paints  and  special  pro- 
visions by  designating  a  number. 

The  surface  preparation  specifications 
have  been  revised  with  emphasis  placed 
upon  end  conditions  rather  than  cleaning 
rates.  An  additional  grade  of  blast  clean- 
ing (near- white)  has  been  added  along 
with  new  provisions  for  cleaning  welds, 
rust-back,  and  the  use  of  photographic 
standards. 

The  provisions  for  use  of  pretreatments 
and  wash  primers  have  been  updated  in 
light  of  recent  experience. 

The  new  paint  application  specifications 
provide  for  use  of  catalyzed  materials, 
airless  spray,  hot  spray,  treatment  of  con- 
tact surfaces,  welds  and  for  other  special 
stipulations. 

The  paint  specifications,  while  not  cov- 
ering every  type  of  material  that  may 
be  in  use,  are  thought  to  be  sufficient  to 
allow  the  user  to  obtain  proven  primers, 
intermediate  and  top  coats  from  reliable 
suppliers  that  are  suitable  for  almost  any 
exposure.  The  recommendations  made 
may  not  be  the  only  satisfactory  ones 
and  are  not  intended  to  be  a  substitute 
for  empirical  experience;  however,  they 
are  believed  to  be  reliable  and  among 
the  best  available  at  this  time. 

Abstract 

The  scope  of  this  subject  is  so  broad 
and  diversified  that  little  detail  can  be 
given  here.  An  attempt  has  been  made 
to  outline  briefly  the  nature  of  corrosion 
processes  that  if  allowed  to  continue  un- 
abated may  eventually  destroy  a  steel 
structure.  Some  of  the  more  effective 
and  practicable  methods  used  to  prevent 
or  control  corrosion  is  described.  Also, 
reference  is  made  to  a  reliable  and  widely 
used  source  of  information  on  methods 
and  specifications  for  painting  steel 
bridges. 

The  design  for  a  satisfactory  protective 
coating  system  depends  upon  so  many 
variables,  including  the  geographical  lo- 
cation and  consist  of  traffic,  that  few 
specific  recommendations  are  made.  For- 
tunately, the  advancements  made  in  coat- 
ing materials  and  technology  during 
recent  years  make  possible  considerable 
variation  in  coating  systems  that  may 
prove  satisfactory  to  meet  individual  pref- 
erences and  difference  in  opinion  that 
exist  among  carriers  as  to  what  consti- 
tutes an  economical  protective  coating 
system. 
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The  concept  of  a  prestressed  beam  to 
carry  a  flexural  load  is  approximately  80 
years  old.  The  early  efforts  at  prestress- 
ing  concrete  were  ineffective  because  the 
total  loss  of  prestress  was  more  than  the 
yield  point  of  the  available  steel.  To  off- 
set these  losses  a  high-strength  steel  had 
to  be  developed.  Such  steel  was  not  com- 
mercially available  during  die  conception 
era  of  prestressing  principles.  Even  con- 
sidering technological  advances  on  cement 
manufacture  and  concrete  production 
methods  resulting  in  relatively  high 
strength  concrete,  prestress  losses  are  a 
design  consideration  and  currently  restrict 
the  use  of  prestressing  elements  to  high 
strength  steel. 

Practical  methods  for  holding  the  pre- 
stressed force  in  concrete  were  advanced 
by  the  late  Eugene  Freyssinet,  a  French 
engineer,  who  received  patents  on  his 
methods  in  1929.  He  worked  with  both 
pre  and  post  tensioned  systems  and  in 
1933  wrote  that  three  conditions  must 
be  fulfilled:  "(1)  Use  of  metals  with  a 
very  high  elastic  limit,  (2)  their  tension- 
ing at  very  high  initial  stresses,  largely 
over  70,000  psi,  and  (3)  their  association 
with  a  concrete  of  very  low,  constant  and 
wellknown  deformability  and  having  a 
high  and  regular  strength."  Thus,  the  ad- 
vanced knowledge  and  methods  of  two 
materials  were  united  in  the  use  of  high- 
strength  concrete  and  high-strength  steel, 
resulting  in  the  fundamental  relationship 
necessary  to  commercially  produce  pre- 
stressed concrete. 

Prestressing  principles  have  been  more 
widely  used  in  Europe  than  in  the  United 
States.  Modern  prestressed  concrete  was 
first  used  for  pipes,  tanks  and  domes — • 
circular  prestressing.  The  first  application 
of  linear  prestressing  in  the  United  States 
was  the  1947  construction  of  a  warehouse 
floor  slab  in  Chicago  and  in  1948  a  pre- 
stressed deck  for  a  suspension  footbridge 
across  the  Delaware  at  Luberville,  Pa., 
both    by    the    John    A.    Roebling's    Sons 
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Corp.  The  first  major  prestressed  concrete 
bridge  in  the  United  States  is  the  Walnut 
Lane  Bridge  in  Philadelphia,  Pa.,  which 
was  constructed  in  1949.  Pioneering  engi- 
neers were  cognizant  of  the  power  of  the 
new  tool  they  now  had  at  their  disposal 
and  primarily  looked  to  Europe  for 
guidance  in  its  use;  however,  European 
practice  was  geared  to  lower  labor  costs 
than   the    United   States. 

Many  miles  of  timber  trestle  have 
reached  the  limit  of  their  useful  life  on 
railroads  and  must  be  renewed  and  re- 
placed by  other  structures,  or  filled  in 
order  to  allow  continued  safe  operation. 
Increasing  axle  loads  and  the  increasing 
demand  to  handle  heavy  duty  car  load- 
ings combine  to  produce  higher  stresses 
with  more  frequent  loadings  in  railway 
track  and  structures,  as  opposed  to  die 
maximum  loadings  in  the  past  being  dom- 
inated by  locomotives  and  tenders  with 
only  one  maximum  stress  per  train.  As 
the  initial  and  maintenance  cost  of  sup- 
porting track  and  bridge  structures  in- 
crease to  support  these  heavier  loads  and 
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the  cost  of  maintenance  also  rises  with 
increasing  construction  costs,  it  becomes 
imperative  that  railway  engineers  seek  the 
most  economical,  sound  structure  for  in- 
vestment purposes.  Existing  permanent- 
type  structures  are  not  excepted  from 
this  consideration.  It  then  becomes  a 
problem  to  determine  what  type  struc- 
ture is  the  best  investment  under  particu- 
lar circumstances  at  a  specific  location. 
The  problem  is  complicated  by  the  con- 
sideration of  present  and  possible  future 
traffic  volume  and  loadings  over  the  track 
which  is  in  need  of  repair  or  replacement. 

Advantages 

The  advantages  of  prestressed  concrete 
are  numerous: 

( 1 )  Superior  durability  to  freezing  and 
thawing  in  the  presence  of  brine. 

(2)  Decreased  depth  of  members  when 
compared  with  an  equivalent  conventional 
concrete  design. 

(3)  Precompression  assists  the  shear 
capacity    of   the   beam. 

(4)  Utilization  of  efficient  methods 
both  in  the  production  of  structural  ele- 
ments and  field  erection. 

(5)  Prestressing  combines  the  best 
characteristics  of  two  of  the  foremost 
construction  materials — compressive 
strength  of  concrete  twice  as  strong  as 
ordinary  concrete  but  only  10%  to  20% 
more  expensive  and  high-strength  steel 
which  is*five  times  stronger  than  ordinary 
steel  but  only  three  times  more  costly. 

(6)  Precasting,  together  with  prestress- 
ing, utilizes  existing  standard  forms  and 
shapes,  minimizing  form  costs  and  pro- 
ducing members  which  can  be  erected 
in  the  field  with  a  minimum  of  traffic 
interference  and  field  labor. 

(7)  Since  the  steel  is  pretensioned 
above  its  working  load  and  the  prestress- 
ing force  is  transferred  to  the  concrete 
at  an  early  age  before  the  28-day  strength 
is  obtained,  prestressed  concrete  is  par- 
tially tested  during  the  prestressing  oper- 
ation— more  often  it  is  subjected  to 
higher  stresses  under  these  conditions 
than   will   exist   under  working  loads. 

(8)  Fatigue  resistance  of  prestressed 
concrete   members   is  very  high. 

(9)  Impact  is  a  design  factor  which 
can  be  reduced  and  is  reflected  in  a  dif- 
ferent AREA  impact  formula  for  pro- 
stressed   ballast-type  bridge  structures. 

( 10 )  Ultimate  strength  design  require- 
ments provide  for  anticipated  future  over- 
loads. 

(11)  Deflection  under  load  is  small, 
producing  excellent  riding  qualities  when 
camber  is   not   a  problem,   and 

(12)  It  is  a  non-combustible  permanent- 
type     structure     with     good     fire-resistant 


qualities   when   designed   and   consrtucted 
properly. 

Disadvantages 

The  disadvantages  are: 

( 1 )  Primarily  the  lack  of  experienced 
designers,  but  this  is  gradually  being 
overcome. 

(2)  Good  quality  control  of  concrete 
and  the  prestressing  operation  and  experi- 
enced inspectors  are  needed  to  assure  the 
adequacy  of  the  long-range  investment  of 
the   structure. 

(3)  Long-term  effects  of  camber  for 
concrete  creep)  under  some  conditions 
may  be  a  problem. 

(4)  Several  spans  must  be  produced 
by  the  precast-prestressing  contractor  in 
order  that  form  set-up  tune  will  not  be 
costly. 

(5)  On  small  projects  standard  shapes 
made  with  existing  forms  available  should 
be   used   for   obvious   economical    reasons. 

(6)  Dead  weight  of  members  some- 
times  creates   problems   in   field  handling. 

An  important  product  of  prestressed 
concrete  is  the  railroad  crosstie.  Prior  to 
the  advent  of  prestressing,  reinforced  con- 
crete ties  had  been  installed  by  several 
railroads.  Their  performance,  however, 
was  not  successful.  Reinforced  concrete 
simply  was  not  able  to  withstand  the 
combination  of  shock  loading  and  the  ele- 
ments. The  destruction  of  track  during 
World  War  II  and  a  shortage  of  timber 
forced  European  development  of  a  sub- 
stitute crosstie.  The  superior  qualities  of 
prestressed  concrete  ( for  crossties  the 
ability  to  absorb  impact  without  damage) 
became  evident  in  European  investiga- 
tions. 

Extensive  AAR  research,  investigations, 
field  installations  and  careful  revisions  of 
design  based  on  both  laboratory  and  field 
experience  in  the  United  States,  and 
Canada  have  resulted  in  a  successful  de- 
sign. Current  AAR  research  and  heavy 
axle  main-line  loading  experience  and 
recommendations  are  presented  in  AAR 
reports  ER-20  and  ER-58. 

Higher  initial  costs  must  be  balanced 
through  a  longer  service  life,  increased 
track  surface  and  alignment  stability  (in- 
creased operating  efficiency),  decreased 
rail  accessory  costs,  reduced  delivery 
costs,  less  future  maintenance  expense, 
and  increased  tie  spacings.  For  industry 
tracks  and  infrequently  used  side  tracks 
initial  costs  can  also  be  reduced  through 
tie  spacing  greater  than  main-line  tracks, 
elimination  of  tie  pads,  and  the  use  of 
less  expensive  intermediate  concrete  sup- 
port blocks.  The  manufacture  of  the  pre- 
stressed crosstie  is  a  highly  efficient  proc- 
ess adapted  to  mass-production  techniques 
— which  reduces  cost  and  also  makes  the 
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crosstie    immediately    available    upon 
demand. 

The  scope  of  this  report  was  to  include 
all  uses  of  prestressed  concrete  by  die 
railroads,  subsequent  to  committee  assign- 
ment, however,  a  summary  report  has 
been  written  concerning  prestressed  con- 
crete building  components  by  AREA 
Committee  6,  Buildings,  which  was  pub- 
lished in  the  December,  1964,  AREA 
Bulletin. 

In  order  to  accumulate  a  group  opinion 
of  prestressed  concrete  in  the  railway  in- 
dustry, this  committee  conducted  a  survey 
of  various  railway  chief  engineers.  The 
questionnaire  was  informal  in  order  to 
invite  opinion  and  was  mailed  to  chief 
engineers  of  32  American  railroads. 

There  were  466  bridge  spans  or  86 
bridges  utillizing  prestressed  concrete  on 
23  American  railroads  as  of  1964.  Nearly 
90%  of  the  roads  furnishing  information 
indicated  they  had  some  application  of 
prestressed  concrete.  Highlights  of  the 
projects  listed  include  a  122-ft  ballast- 
deck  span,  E-72  design,  composed  of  a 
single  box  girder,  on  a  northwestern  rail- 
road. Another  railroad  is  replacing  timber 
caps  with  precast  prestressed  concrete 
caps  and  timber  ties  with  prestressed  ties 
on  open-deck  trestles,  which  are  materially 
competitive  in  first  cost  with  timber.  One 
line  has  installed  many  spans  of  the 
AREA  through- voided  box  beams.  A 
central  road  has  completed  an  open-deck 
prestressed  concrete  bridge  with  only  one 
box  beam  per  rail.  Based  on  its  experience 
this  railroad  will  construct  a  bridge  with 
a  longer  optimum  span  length  utilizing 
this  type  of  structure.  Another  railroad 
has  been  replacing  timber  trestle  with 
ballast-deck  prestressed  concrete  beams 
and  piling  from  1200  to  2000  ft  of  bridge 
annually  since  1961. 

The  primary  reason  given  for  using 
prestressed  concrete  was  durability  with 
less  future  maintenance  expense,  com- 
bined with  longer  service  life.  Many 
roads  indicated  they  liked  the  fire-resistant 
qualities  of  a  permanent-type  structure. 
Less  traffic  interference,  lower  first  costs 
in  place,  and  the  higher  salvage  value 
and/or  reuse  were  also  listed  as  advan- 
tages. The  railroad  with  the  greatest  use 
of  prestressed  concrete  piling  said  that 
"prestressed  concrete  piles  can  be  trans- 
ported, handled  and  driven  without 
damage  by  cracking  encountered  in  con- 
ventional precast  piles." 

Over  757c  of  those  railroads  supplying 
information  indicated  that  they  were  con- 
sidering the  use  of  prestressed  concrete. 
It  was  interesting  to  note  about  80%  of 
the  railroads  considering  furdier  use  or 
planning  for  prestressed  concrete  work 
have  used  it  in  the  past.  A  few  roads  that 
have  satisfactory  past  experience  with  pre- 


stressed concrete  are  not  planning  on  its 
use  in  the  near  future. 

Sixteen  of  the  seventeen  respondents 
that  had  vised  prestressed  concrete  are 
satisfied  with  its  performance.  The  other 
reserved  comment  because  its  facility  was 
not  open  to  traffic.  Fifteen  of  the  polled 
railroads  using  prestressed  concrete  have 
not  as  yet  experienced  any  maintenance 
problem. 

An  independent  analysis  indicates  ap- 
proximately 65%  of  the  existing  railway 
prestressed  concrete  bridges  in  the  United 
States  are  owned  by  railroads  supplying 
information  for  this  report.  The  railroad 
with  the  longest  experience  reports  a 
ballast  parapet  on  a  precast  slab  cracked, 
and  its  recommended  solution  is  "to  cash 
the  parapet  after  prestressing."  The  rail- 
road with  the  most  extensive  use  of 
prestressed  concrete  and  eight  years 
experience  reported  satisfactory  service 
and  no  maintenance  problems. 

Some  lines  are  looking  to  prestressed 
concrete  for  solutions  to  particular  prob- 
lems, while  others  indicated  interest  in 
open-deck  prestressed  concrete  bridges 
for  economic  trestle  replacement  with  die 
idea  of  future  reduction  in  B&B  mainte- 
nance. One  railroad  is  considering  pre- 
stressed concrete  for  replacing  a  long 
trestle  on  off-set  alignment  over  swampy 
ground  where  long  spans  on  2  or  3-pile 
bents  may  be  advantageous.  A  major  user 
of  prestressed  bridges  is  looking  toward 
longer  spans  to  provide  better  economies. 

Over  half  of  the  lines  reported  that 
they  were  considering  the  use  of  pre- 
stressed concrete  to  replace  timber 
trestles,  and  nearly  half  anticipated  the 
use  of  prestressed  concrete  to  replace 
more  permanent-type  bridges.  Only  four 
of  the  railroads  surveyed  indicated  any 
extensive  interest  in  prestressed  concrete 
building  components  through  utilization 
of  centralized  and  efficient  casting  yards 
and/or  standardized  efficient  methods  of 
construction. 

Nine  railroads  reported  use  of  pre- 
stressed concrete  piling  and  several  others 
have  plans  to  use  it  in  the  future.  Of  the 
nine  railroads  that  have  used  prestressed 
piling  seven  are  planning  on  its  future 
use  and  two  do  not  have  plans  for  its 
future  use.  Of  the  ten  railroads  that  have 
not  used  prestressed  concrete  piling,  four 
are  planning  on  its  future  use  and  six- 
were  not  considering  it. 

In  comparing  established  trestle  design 
with  some  of  the  more  recent  engineering 
developments  (prestressed  concrete  and 
composite  concrete  with  steel  or  pre- 
stressed concrete)  and  with  the  added 
consideration  of  more  frequent  and 
heavier  axle  car  loadings  than  in  the  past 
with  locomotives,  slightly  more  roads  pre- 
ferred prestressed  concrete  than  preferred 
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timber  trestles.  Also,  about  as  many  pre- 
ferred an  open-deck  trestle  as  those  that 
desired  a  ballast  deck.  Some  railroads 
anticipate  future  trestle  designs  of  con- 
ventional concrete  and  of  steel  spans.  A 
minority  indicated  interest  in  composite 
design. 

When  consideration  is  given  to  tax 
depreciation  rules  and  intangible  costs 
such  as  fire,  future  maintenance  expense, 
rising  labor  and  materials  costs,  future 
renewal  costs  and  other  expenses,  in 
regard  to  the  relative  costs  of  prestressed 
concrete  bridge  as  compared  with  other 
materials  (steel,  wood  or  reinforced  con- 
crete) it  appears  that  many  railroads  lean 
toward  the  use  of  prestressed  concrete. 

For  trestle  replacement  most  lines 
selected  timber  as  having  the  lowest  first 
cost,  and  for  long-range  overall  costs 
nearly  40%  listed  prestressed  concrete  as 
being  the  most  economical  bridge  mate- 
rial. On  longer  spans  the  ratio  was  three 
to  one  in  favor  of  steel  over  prestressed 
concrete  as  having  the  lowest  first  cost. 
For  overall  costs  of  long  spans  only  12% 
indicated  prestressed  concrete  was  the 
most  economical  as  compared  with  steel. 

There  were  some  replies  indicating  de- 
sire for  more  bridge  standardization.  In 
the  analysis  main-line  loadings  were  given 
primary  consideration.  It  is  also  recog- 
nized that  individual  railroads  must  give 
primary  consideration  to  available  funds 
to  maintain  the  railroad  in  their  evalua- 
tion of  particular  preferences  for  various 
construction  materials.  Some  railroads  in- 
dicated more  than  one  economic  prefer- 
ence which  would  appear  to  stipulate 
local  competition. 

A  few  railroads  have  used  lightweight 
aggregate  in  conjunction  with  prestressed 
concrete,  and  the  majority  of  these  re- 
ported uses  in  building  components  only. 
One  railroad  reported,  use  of  expanded 
shale  in  a  TOFC  walkway  of  4-ft  wide 
"T"  sections  spanning  30  ft,  using  5000 
psi  concrete. 

The  world's  first  prestressed  concrete 
railroad  bridge  was  constructed  in  Brus- 
sels, Belgium,  in  1942.  Prestressed  con- 
crete is  the  dominant  construction  mate- 
rial in  Europe.  It  is  significant  that  the 
oldest  prestressed  concrete  structures  in 
the  world  are  in  Europe  and  are  proving 
exceptionally  durable  when  compared 
with  their  conventionally  reinforced  coun- 
terparts, i.e.,  piers,  abutments,  and  bridge 
seats.  Europe  has  constructed  three-way 
prestressed  concrete  bridges,  prestressed 
concrete  trusses,  and  many  other  unique 
designs.  France,  Great  Britain  and  West 
Germany  seem  to  be  leading  in  advanced 
techniques  of  prestressed  concrete  and 
are  joined  by  Russia  to  lead  the  world  in 
quantity  produced.  Reliable  sources  have 
reported  that  prestressed  concrete  is  used 


exclusively    in    Russia    for    railroad    spans 
up  to  33  meters   (108  ft). 

The  largest  single  collection  of  short- 
span  prestressed  concrete  railway  bridges 
in  the  world  is  on  the  rehabilitated  750 
miles  of  Queensland  Railways  in  North- 
ern Australia.  Two  basic  span  lengths, 
30  ft  and  45  ft,  with  bid  specifications 
including  conventional  concrete  or  steel, 
with  the  option  of  alternative  designs, 
stimulated  competitive  bidding.  The  win- 
ning design  was  prestressed  concrete.  In 
a  little  over  two  years,  some  550  spans 
totalling  20,500  ft  of  bridging  were  in- 
stalled. A  unique  through-girder  design 
in  1959  spanning  110  ft  over  a  city  road 
was  constructed  with  a  prestressed  con- 
crete deck  stressed  longitudinally  and 
transversely  to  act  with  the  steel  girders 
as  part  of  the  tension  flange. 

Since  1961,  the  use  of  prestressed  con- 
crete for  spans  50  ft  and  over  utilizing 
I-beams  and  insitu  composite  deck,  or  T- 
beams  has  increased.  Contracts  allowing 
the  use  of  either  steel  or  prestressed 
concrete  have  consistently  favored  die 
latter,  with  the  economic  advantage  be- 
ing as  high  as  15%  in  some  instances.  A 
recent  prestressed  structure  over  the  Col- 
liope  river  on  the  central  coast  is  990  ft 
long  with  80-ft  approach  spans  and  main 
spans  of  143  ft  made  up  of  double 
cantilevers.  AREA  specifications  are  pri- 
marily used. 

The  rehabilitation  of  the  Great  North- 
ern fine  or  Mt.  Isa  project,  replacing 
timber  bridges  with  standardized  pre- 
stressed concrete  spans,  was  completed 
between  1960  and  mid-1964.  To  date 
the  only  difficulties  have  been  with 
shrinkage  and  other  minor  cracks  which 
were  faults  in  design  and  detailing,  father 
than  the  material  itself.  It  is  anticipated 
that  usage  will  increase  in  all  fields  ex- 
cept in  remote  locations  where  the 
weight  problems  makes  handling  difficult. 

The  new  Japanese  line  from  Tokyo  to 
Osaka  primarily  utilizes  prestressed  con- 
crete ties.  Trestles  are  standardized  rigid 
frames  of  conventional  concrete  designed 
for  seismic  loadings.  Also  of  interest  in 
Japan  is  an  8.2-mile  monorail  which  will 
carry  an  average  of  101,500  passengers 
daily.  Except  over  highways,  rivers  and 
in  some  other  sections  the  rapid  transit 
rides  on  one  voided  prestressed  box  beam 
31/2  in  wide  by  55  in  deep,  spanning 
standard  lengths  of  65.8  ft,  49.3  ft  (in 
the  tunnels)  and  32.9  ft.  These  box 
beams  are  designed  for  live  loading,  im- 
pact, lateral  loading,  centrifugal  force, 
wind  loading,  and  seismic  loading.  The 
shoes  for  the  beams  were  designed  to 
take  overturning,  change  in  length  from 
temperature,  track  adjustment,  lateral 
loading,   and  vertical  loading. 
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In  Mexico  on  the  recently  ( 1961 )  com- 
pleted line  between  Creel  and  San  Pedro, 
rive  prestressed  steel  girders  with  insitu 
composite  decks  (ballast  deck)  result  in 
up  to  55?  savings  in  weight  of  steel  and 
2o%  of  first  costs.  Design  loading  is  for 
Cooper's  E-50  with  spans  from  39  to  82 
ft.  Several  prestressed  concrete  bridges 
utilizing  both  precast  and  cast-in-place 
concrete  span  deep  canyons  in  the  high 
Sierra  Madres.  Typical  prestressed  beams 
are  102  ft  long,  5  ft  11  in  deep,  weighing 
40  tons  each.  Bridges  used  three  beams 
and  cast  in  place  the  transverse  dia- 
phrams  and  deck  ( composite )  which 
were  then  prestressed.  Curbs  to  retain  the 
ballast  were  cast  later. 

Some  of  the  latest  techniques  in  Europe 
reported  to  this  committee  are  the  cast- 
ing of  beams  with  external  grooves  for 
the  prestressing  steel,  then  post-tensioning 
steel  located  in  these  grooves  and  grout- 
ing over  the  post-tensioned  steel.  The 
method  is  used  for  large  beams  where 
shipping  is  prohibitive  and  labor  is 
abundant  and  provides  accurate  visual 
inspection  of  the  prestressed  steel.  Pre- 
stressed concrete  girders  have  been  con- 
structed under  an  existing  reinforced  con- 
crete railway  bridge  with  spans  up  to  20 
meters  (65.6  ft).  Tunnel  linings  of  rec- 
tangular section  with  a  wall  thickness  of 
22  cm.  (8.7  in)  have  been  found  to  be 
suitable  for  the  Moscow  underground 
railway   through  full-scale  tests. 

Canada  is  constructing  what  is  believed 
to  be  the  first  prestressed  continuous  rail- 
way bridge  in  North  America.  Intricate 
reinforcement  and  cables  have  made  it  a 
slow  job.  The  budget  box  beams  are  112 
ft  long. 

From  the  survey  railroads  are  con- 
sidering replacement  of  timber  trestles 
with  prestressed  concrete  (where  feasible) 
for  economic  reasons,  primarily  the  re- 
duction of  future  maintenance  costs,  to 
build  up  their  property  to  meet  competi- 
tion with  longer-lasting  structures  which 
are  non-combustible.  In  1963  there  were 
205  fires  (4.91%  of  all  railway  fires)  on 
bridges,  trestles  and  culverts  amounting 
to  $1.23  million   (9.5%  of  total  losses). 

In  regard  to  railway  labor  costs,  aver- 
age wage  rates  have  increased  81%  since 
1950  while  the  number  of  employees  has 
decreased,  resulting  in  almost  complete 
over-all  wage  stabilization  costs.  Main- 
taining slow  rail  traffic  through  construc- 
tion   not    only    increases    operating    costs 


over  an  extended  period  but  in  many 
instances  allows  very  little  work  to  be 
accomplished.  Thus  labor  costs  and  oper- 
ating costs  are  compounded  both  in  rail- 
way construction  and  maintenance.  These 
factors  contribute  to  the  desire  for  per- 
manent type  structures  with  minimum 
traffic  interference  and  less  future  main- 
tenance. 

In  1958  there  were  approximately  1800 
miles  of  timber  bridges  or  approximately 
40%  of  the  total  bridge  mileage.  There 
were  about  1800  miles  of  steel  bridges 
and  900  miles  of  concrete  bridges.  The 
potential  replacement  expenditure  de- 
mands carefully  deliberation  by  each  rail- 
road to  develop  an  economic  program 
suitable  to  available  funds,  with  due 
consideration  to  reduce  future  expendi- 
tures and  provide  structures  to  carry 
anticipated  loadings.  Such  a  program 
should  include  careful  investigation  to 
pinpoint  structures  in  disrepair  and  to 
anticipate  future  needs.  The  factors  given 
consideration  should  include  the  future 
demands  ( loadings,  traffic  volume,  and 
bridge  site  conditions )  and  the  most  eco- 
nomic  means  to  serve  these  future 
demands. 

There  are  two  motivating  forces  which 
will  primarily  make  or  break  a  new  prod- 
uct on  the  market  in  our  free  enterprise 
system.  One  is  the  ability  to  produce  a 
better  product  and  the  other  is  to  be 
more  competitive  than  existing  available 
products.  Prestressed  concrete  possesses 
both  of  these  qualities.  Still  it  must  also 
meet  new  competitive  products  and  proc- 
esses. Some  of  these  are  also  making 
headway — composite  design,  glued  lami- 
nated wood,  fire  protective  coatings,  pre- 
stressed steel,  and  the  combined  concept 
of  prestressing  a  steel  beam  with  a  com- 
posite deck.  Such  designs  should  be  eval- 
uated by  railway-oriented  engineers  fam- 
iliar with  railway  operating  conditions  to 
assure  satisfactory  performance.  Railway 
managements  are  in  a  period  of  upgrad- 
ing their  properties  to  reduce  future 
maintenance  and  operating  costs  while 
also  taking  advantage  of  tax  depreciation 
rules  with  accumulating  rewards.  Just 
how  much  should  be  invested  to  avoid 
compounding  future  expenditures  rests 
with  each  individual  railroad.  A  particu- 
lar advantage  to  railroads  is  that  the  con- 
sideration of  prestressed  concrete  has 
created  a  reliable  competitive  product  to 
challenge  established  products. 
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C.   E.   Wachter 

Chairman 

The  word  "supervisor"  is  defined  in 
Webster's  dictionary  as  an  individual  who 
is  in  charge  of  overseeing  or  directing 
work,  workers  or  projects.  It  follows  that 
the  objective  of  his  direction  and  efforts 
is  attained  by  his  coordination  of  the 
abilities  and  endeavors  of  the  people  as- 
signed to  his  sphere  of  activity  and  over 
whom  he  has  jurisdiction.  It  also  follows 
that  the  supervisor  must  attain  his  objec- 
tive in  a  manner  wherein  quality  and 
sound  economic  policy  are  kept  in  proper 
perspective,  and  one  is  not  over-empha- 
sized at  the  expense  of  the  other.  In  addi- 
tion, his  objectives  must  be  reached  while 
remaining  within  the  framework  of  com- 
pany policy. 

If  the  preceding  is  regarded  as  an  ob- 
jective evaluation  of  the  scope  of  a  super- 
visor's responsibilities  and  duties,  where 
then  are  the  railroads  of  America  to  find 
personnel  with  the  proper  qualifications 
and,  of  equal  importance,  how  are  they 
to  be  trained.  These  two  vitally  important 
questions  can  best  be  answered  in  the 
order   of   their   occurrence:    (1)    Selection 


of  qualified  personnel;  (2)  proper  train- 
ing of  the  individual  in  the  various  phases 
of  his  job  responsibility. 

Historically  the  railroad  industry  has 
advanced  qualified  personnel  to  the  posi- 
tion of  bridge  and  building  supervisor 
from  the  ranks  of  the  Engineering  Depart- 
ments and,  in  exceptional  cases,  has  taken 
promising  young  men  from  other  depart- 
ments. At  the  present  time,  however,  the 
industry  as  a  whole  is  lacking  in  qualified 
candidates  for  the  position  due  to  a  sharp 
drop  in  the  number  of  men  added  to  the 
ranks  in  recent  years,  and  the  limited 
number  of  college-trained  men  available. 
The  pool  of  available  talent  is  thus 
restricted  almost  entirely  to  employees 
who  are  now  too  old  or  simply  do  not 
wish  the  added  responsibility.  The  situa- 
tion, while  not  critical,  has  assumed  seri- 
ous proportions  and  the  industry  must  re- 
view and  re-evaluate  the  training  pro- 
grams now  in  effect. 

What  are  the  qualifications  a  bridge 
and  building  supervisor  should  possess? 
In  addition,  which  of  the  desired  qualities 
are  inherent  and  which  can  be  acquired? 
And,  if  the  individual  does  not  possess 
the  requisite  qualifications,  how  are  we  to 
train  him  to  insure  that  he  will  become 
a  capable  supervisor?  Another  important 
question  which  will  arise  is  that  of  age. 
A  training  program  intended  to  develop 
people  for  positions  of  responsibility  will 
be  very  expensive  for  any  company  and, 
as  any  other  investment,  must  provide  an 
adequate  return  on  invested  capital. 

Ideaily,  the  individual  or  individuals 
selected  to  participate  in  training  pro- 
grams intended  to  develop  bridge  and 
building  supervisors  should  possess  a 
Bachelor's  Degree  in  Civil  Engineering 
and,  if  at  all  possible,  two  or  three  years 
of  experience  in  the  field  of  general  con- 
struction. While  experience  does  a  great 
deal  to  mature  and  develop  the  confi- 
dence of  the  individual,  it  is  only  one  of 
several  essential  criteria,  and  a  deficiency 
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in  this  respect  should  not  preclude  ac- 
ceptance as  a  supervisor  in  training.  A 
successful  supervisor  is  of  necessity  a 
skillful  organizer  and  he  should  also 
possess  the  ability  to  maintain  congenial 
relations  with  his  superiors  and  subordi- 
nates without  sacrificing  employee  disci- 
pline or  efficiency. 

As  the  industry  is  in  a  period  of  rapid 
evolution  with  ever-changing  concepts  and 
new  technological  methods  becoming  rou- 
tine, the  prospective  supervisor  must  be 
able  to  quickly  adapt  his  thinking  and 
planning  to  new  and  more  complex  situa- 
tions. In  addition,  the  trainee  should  have 
a  good  understanding  of  office  routine, 
budgetary  matters^  payroll  procedures, 
material  invoices  and  the  requisitioning 
process. 

We  have,  of  course,  described  the  ideal 
candidate  for  a  supervisory  training  pro- 
gram with  the  realization  that  it  would  be 
virtually  impossible  to  obtain  someone 
who  possesses  the  preceding  qualifications 
and  remain  within  the  salary  range  pres- 
ently authorized  by  the  industry.  In  addi- 
tion, such  a  man  is  in  all  probability  am- 
bitious and  promotion  is  seldom  equiv- 
alent to  his  education   and  ability. 

Recognizing  this,  we  must  then  modify 
the  requirements  imposed  upon  the  indi- 
vidual with  the  thought  in  mind  that  the 
individual  is  to  be  upgraded  to  meet  the 
requirements  of  the  position.  This  can  be 
accomplished  by  shifting  the  emphasis  of 
the  technical  and  practical  aspects  of  the 
training  program  as  required.  The  extent 
to  which  the  program  is  altered  is,  natur- 
ally, dependent  upon  the  people  involved. 

We  should  then  consider  a  person  with 
a  Bachelor's  Degree  in  the  related  fields 
of  general  engineering  or  industrial  arts. 
Lacking  this,  the  employer  should  insist 
diat  the  candidate  possess  a  high-school 
diploma  with  a  solid  background  in 
mathematics  and  science  coupled  with  a 
certain  number  of  years  of  practical  ex- 
perience. The  latter  category  will,  if  pos- 
sible, include  employees  from  the  ranks 
of  the  bridge  and  building  department. 
With  regard  to  employees  from  the  ranks, 
it  would  be  very  desirable  if  die  high- 
school  diploma  were  supplemented  with 
credits  from  technical  or  correspondence 
schools.  In  this  connection,  the  employ- 
ing organization  might,  as  a  means  of 
furthering  technical  knowledge  among 
qualified  people,  arrange  to  participate  in 
the  costs  of  such  programs  by  refunding 
the  cost  of  tuition  and  textbooks.  This 
will  serve  to  stimulate  interest  in  a  train- 
ing program  and  prove  to  be  a  morale 
builder. 

Whenever  a  training  program  is  initi- 
ated by  a  company,  the  question  of  age 
poses  a  difficult  problem.  Beyond  what 
age  does  a  man  become  unacceptable  as 


a  participant  in  a  training  program  by 
virtue  of  the  fact  that  his  remaining  years 
of  activity  are  too  few  to  warrant  the  sub- 
stantial amount  the  company  must  invest 
to  train  him?  Again,  if  the  employer  has 
established  a  maximum  age  limit  for 
trainees,  can  exceptions  be  made?  The 
answers  to  these  questions  must,  of  course, 
be  made  in  the  light  of  company  policy 
and  the  relative  abilities  of  the  indi- 
viduals involved.  Your  committee  feels, 
however,  that  upon  completion  of  a  period 
of  training,  the  man  should  have  a  mini- 
mum of  twenty-five  years  of  active  serv- 
ice remaining.  This  will  give  the  indi- 
vidual and  the  company  ample  time  to 
reap  maximum  benefits  from  the  training 
program. 

Men  who  fall  within  the  specified  age 
limit  and  possess  the  required  experience 
and  educational  qualifications,  and  are 
willing  to  enter  a  training  program,  should 
then  be  subjected  to  a  series  of  psycho- 
logical tests  currently  used  by  personnel 
departments.  These  tests  will,  if  properly 
administered,  evaluate  the  inherent  skills 
and  personal  traits  of  the  individual  which 
are  not  always  evident  during  interviews 
nor  can  they  be  detected  by  observation. 
Indeed,  as  a  means  of  formulating  an  ob- 
jective view  of  the  candidate  these  tests 
represent  an  indispensable  must  for  the 
railroad  industry.  If,  as  a  result  of  the 
testing,  the  prospective  trainee  is  found 
to  be  deficient  in  these  important  personal 
qualifications,  he  should  not  receive  fur- 
ther consideration. 

After  management  has  selected  an  in- 
dividual to  enter  a  training  program  which 
may,  if  he  satisfactorily  meets  all  require- 
ments, lead  to  his  appointment  as  a  super- 
visor of  bridges  and  buildings,  how  should 
we  proceed  to  train  him?  Should  a  pre- 
ponderance of  his  training  be  concerned 
with  technical  subjects  or  must  the  prac- 
tical aspects  of  die  job  be  stressed?  How 
much  weight  should  be  given  to  the  re- 
lated problems  of  safety,  labor  relations 
and  human  relations?  And,  of  vital  im- 
portance, how  is  the  training  program  to 
be  administered?  Should  the  program  be 
administered  locally,  i.e.  on  a  divisional 
basis,  or  should  it  be  directed  by  the  chief 
engineer? 

First  let  us  consider  the  question  of 
administration,  since  this  problem  would, 
quite  naturally,  be  the  first  to  arise  in  the 
event  a  railroad  company  decided  to  ini- 
tiate a  training  program.  We  believe  that 
the  only  feasible  method  of  administering 
such  a  program  is  to  place  it  under  the 
direction  of  the  chief  engineer  or  some- 
one who  is  directly  responsible  to  him. 
This  would  assure  a  uniformity  and  con- 
tinuity of  the  program  which  would  be 
lacking  if  the  program  became  a  local 
affair. 
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If  a  training  program  becomes  the  re- 
sponsibility of  the  division  superintendent 
or  the  division  engineer,  it  will  eventually 
pass  into  limbo.  Such  a  result  is  inevitable 
because  of  the  pressure  of  daily  routine 
to  which  divisional  officers  are  subject.  In 
addition,  due  to  a  shortage  of  supervisory 
personnel,  or  perhaps  because  the  trainee 
may  excel  in  certain  phases  or  bridge  and 
building  work,  the  local  officer  may  be 
tempted  to  assign  the  man  to  such  work, 
and  thereby  defeat  the  intent  of  the 
program. 

Since  people  of  varying  abilities  will  be 
assigned  to  any  training  program,  the 
scope  of  such  a  program  must  remain 
flexible  to  permit  the  individual  to  utilize 
his  time  in  a  manner  most  advantageous 
to  him.  For  example:  the  college  grad- 
uate will  wish  to  spend  more  time  on 
practical  problems,  while  his  counterpart 
with  a  lesser  education  will  naturally 
seek  to  enhance  his  abilities  along  tech- 
nical lines.  Thus,  rather  than  set  rigid 
time  limits  on  various  phases  of  the  pro- 
gram, the  individual  should  be  permitted 
to  progress  through  each  phase  of  the 
program  at  a  pace  commensurate  with  his 
abilities,  subject,  of  course,  to  the  approval 
of  the  supervising  officer. 

Training  should  begin,  preferably,  at 
an  important  center  of  operations  with 
all  expenses  borne  by  the  company.  Here 
the  trainee  will  enter  a  period  of  inten- 
sive technical  study  and  orientation  cover- 
ing a  period  of  from  four  to  six  months 
during  which  he  will  be  exposed  to  basic 
principles  of  mathematics,  drafting,  blue- 
print reading,  construction  and,  of  great 
importance,  mechanical  equipment  and 
machinery.  During  this  phase  of  his  train- 
ing, it  would  be  well  if  he  were  exposed 
to  the  thinking  and  goals  of  management. 
This  could  be  accomplished  by  having 
the  various  department  heads  arrange  to 
speak  to  the  trainees  and  explain  to  them 
the  organization  and  missions  of  their 
departments.  In  connection  with  these 
talks,  each  speaker  should  submit  to 
question   and  answer  period. 

Another  extremely  important  topic 
which  must  receive  thorough  study  at 
this  time,  is  the  subject  of  labor  relations. 
The  prospective  supervisor  must  realize 
that  he  is  to  be  the  first  link  in  the  chain 
of  communication  between  management 
and  employees  belonging  to  a  union.  It  is 
he  who  must  administer  the  agreement 
between  the  carrier  and  the  employees, 
and  it  is  he  who  must  make  the  daily  de- 
cisions in  this  area  which  fall  within  the 
scope  of  his  authority.  If  he  is  to  become 
a  competent  administrator  in  the  area  of 
labor  relations  a  thorough  knowledge  of 
the  current  agreement  is  indispensable. 

This  period  of  instruction  and  orienta- 
tion should  be  followed  by  an  assignment 


to  a  bridge  and  building  gang  or  crew 
engaged  in  diverse  types  of  construction 
work.  The  duration  of  this  phase  of  the 
training  program  should  be  from  six  to 
eight  months  with  the  previous  practical 
experience  and  aptitude  of  the  trainee  be- 
ing the  governing  factors  determining  his 
stay.  Here  he  will  be  exposed  to  all  types 
and  methods  of  bridge  and  building  work 
and,  of  extreme  importance,  he  will  have 
the  opportunity  to  observe  and  perhaps 
practice  the  organization  and  direction  of 
projects. 

This  is  also  an  opportune  time  to  ac- 
quaint the  trainee  with  the  always  impor- 
tant problem  of  safety.  He  will  learn  that 
the  role  of  the  supervisor  in  a  safety  pro- 
gram is  second  to  none  since  he  bears 
prime  responsibilities  for  the  conduct  of 
projects  in  die  field  with  the  collateral 
obligation  of  ascertaining  that  the  work 
is  performed  with  due  regard  to  safety. 
Failure  of  the  supervisor  to  insist  that 
work  be  performed  in  a  safe  manner 
often  leads  to  human  tragedy  and  a  not 
incidental  expense   to  the  employer. 

This  phase  of  the  program  may  prove 
to  be  invaluable  to  the  people  responsible 
for  its  success  because,  to  use  a  truism, 
it  will  in  all  probability,  tend  to  "separate 
the  men  from  the  boys." 

Following  his  tour  with  a  gang  in  the 
field  which,  incidentally,  should  be  sched- 
uled during  the  summer  months,  the 
trainee  may,  provided  he  has  displayed 
the  requisite  qualifications  be  assigned  as 
a  general  foreman  or  inspector.  In  some 
instances,  if  the  man  is  an  outstanding 
prospect,  he  may  be  assigned  as  an  as- 
sistant bridge  and  building  supervisor.  In 
these  positions  the  individual  will  have 
the  opportunity  to  apply  to  practical  proj- 
ects the  principles  and  knowledge  ab- 
sorbed in  his  previous  training.  He  will 
be  exposed  to  office  routine,  budgetary 
practice,  labor  problems,  estimating,  etc. 
If  he  is  fortunate,  the  supervisor  to  whom 
he  reports  may  permit  him  to  exercise 
responsibility  in  direct  proportion  to  his 
ability  and,  in  so  doing,  he  will  gain  con- 
fidence in  his  ability  and  judgement. 

The  length  of  this  period  of  apprentice- 
ship will  be  entirely  dependent  on  the 
individual  and  will  vary  a  great  deal. 
Some  may  fall  by  the  way  and,  should 
this  occur,  the  man  should  be  permitted 
to  return  to  his  former  occupation  or 
assigned  to  other  duties.  If,  however,  the 
outlook  and  the  abilities  of  the  trainee 
are  in  no  way  comptaible  with  the  desired 
result  and,  if  he  does  not  hold  union 
seniority,  it  might  be  well  for  all  con- 
cerned if  he  were  separated  from  the 
company.  Others  in  the  training  program 
may  quickly  demonstrate  their  readiness 
for  a  supervisor's  position  and,  when 
openings    occur,   be   promoted.    Merit 
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should,  without  question,  play  the  pre- 
dominant role  in  all  promotions. 

From  the  moment  a  man  is  chosen  to 
participate  in  a  training  program,  and 
until  he  either  fails  or  succeeds  in  the 
prescribed  course  of  training,  he  should 
remain  under  the  intensive  scrutiny  of 
the  people  charged  with  administration  of 
the  program.  They  should  request  prog- 
ress reports  from  his  immediate  superior 
and  others  closely  connected  with  the 
program  who  are  in  a  position  to  make 
an  accurate  evaluation  of  his  develop- 
ment. The  latter  arrangement  will  aid  a 
great  deal  in  maintaining  an  objective 
record  of  the  progress  of  the  trainee  and 
prevent  the  intrusion  of  personalities.  In 
connection  with  the  progress  reports,  the 
trainee  should,  at  regular  intervals,  be 
required  to  participate  in  an  evaluation 
session  with  a  person  or  persons  chosen 
by  the  chief  engineer.  At  these  sessions 
the  record  of  the  trainee  can  be  thor- 
oughly analyzed  and  constructive  sugges- 
tions offered  on  ways  and  means  of  im- 
proving  his   performance. 

A  further  check  on  the  progress  of  the 
supervisor-in-training  can  be  made  by 
requesting  a  monthly  report  from  him 
giving  a  detailed  account  of  his  activities 
for  that  period.  This  will  give  supervising 
officers  frequent  opportunities  to  alter 
the  program  in  a  manner  appropriate  to 
the  requirements  of  the  individual.  In 
these  reports  the  trainee  could  also  make 
suggestions  dealing  with  deficiencies  in 
the  training  program. 

A  very  important  factor  in  a  training 
program  is  that  of  salary  administration. 
As  the  trainee  progresses  through  the 
course  and  his  knowledge  and  responsibil- 
ities increase,  he  should  receive  periodic 
increases  in  salary  commensurate  with  his 
progress  and  ability.  This  will  serve  as  a 
morale  booster  and  provide  him  with 
added  incentive  to  strive  for  improvement. 


As  an  integral  part  of  a  training  pro- 
gram, the  trainee  should  be  encouraged 
to  actively  participate  in  the  work  and 
programs  of  the  various  engineering  asso- 
ciations. Association  membership  is  vol- 
untary but  will  allow  him  to  receive  in- 
valuable information  from  their  published 
reports.  In  addition,  involvement  in  com- 
mittee work  serves  as  a  spur  to  the  man 
to  seek  new  information  and  he,  of  course, 
receives  the  benefit  of  the  thinking  of  his 
counterparts  in   the  industry. 

The  course  of  training  as  outlined  in 
the  preceding  paragraphs  is  not  intended 
to  be  a  strict  model  for  future  training  in 
the  railroad  industry.  The  ideas  set  forth 
in  this  paper  are  only  a  few  of  the  large 
number  submitted  by  members  of  the 
committee.  It  is  hoped,  however,  that 
this  report  will  prove  beneficial  to  those 
railroads  contemplating  supervisory  train- 
ing programs. 

In  this  connection  the  leaders  of  the 
railroad  industry  must  be  alerted  to  the 
fact  that  our  sources  of  supervisory  talent 
are  practically  non-existent.  Because  of 
the  lower  salary  scale  now  in  effect 
coupled  and  often  based  on  seniority 
rather  than  ability,  the  nation's  railroads 
are  experiencing  difficulty  in  attracting 
qualified  people.  In  addition,  with  smaller 
work  forces  maintaining  large  territories, 
the  number  and  caliber  of  people  hired 
is  sharply  limited  which  further  constricts 
the  pool  of  available  talent.  Finally,  the 
people  who  may  be  supervisory  material 
— the  incumbent  foremen  and  insDectors 
— are  generally  beyond  the  age  where  it 
is  economically  feasible  to  train  them  for 
these  positions.  This  makes  it  imperative 
for  railroad  management  to  devise  new 
methods  and  programs  to  attract  qualified 
people  to  the  industry.  There  can  be  no 
doubt  that  comprehensive  training  pro- 
gram and  an  improved  salary  scale  are 
steps  in  the  proper  direction. 
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List  of  Annual  Conventions 


No.      Place   of   Meeting 


St.  Louis,  Mo. 
Cincinnati,  Ohio 
Philadelphia,  Pa. 
Kansas  City,  Mo. 
New  Orleans,  La. 
Chicago,  111. 
Denver,  Colo. 
Richmond,  Va. 


Date 

Sept.         25,  1891 

Oct.    18-19,  1892 

Oct.    17-19,  1893 

Oct.    16-18,  1894 

Oct.    15-16,  1895 

Oct.    20-22,  1896 

Oct.    19-21,  1897 

Oct.    18-19,  1898 


Membership 

60 
112 
128 
115 
122 
140 
127 
148 
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No.     Place   of   Meeting 

Detroit,  Mich. 
St.  Louis,  Mo. 
Atlanta,  Ga. 
Minneapolis,  Minn. 
Quebec,  Canada 
Chicago,  111. 
Pittsburgh,  Pa. 
Boston,  Mass. 
Milwaukee,  Wis. 
Washington,  D.  C. 
Jacksonville,  Fla. 
Denver,  Colo. 
St.  Louis,  Mo. 
Baltimore,  Md. 
Montreal,  Quebec 
Los  Angeles,  Cal. 
Detroit,  Mich. 
New  Orleans,  La. 
Chicago,  111. 
Chicago,  111. 
Cleveland,  Ohio 
Atlanta,  Ga. 
New  York,  N.  Y. 
Cincinnati,  Ohio 
Seattle,  Wash. 
Kansas  City,   Mo. 
Buffalo,  N.  Y. 
Bichmond,  Va. 
Minneapolis,  Minn. 
Boston,  Mass. 
New  Orleans,  La. 
Louisville,  Ky. 
Chicago,  111. 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
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Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 


111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 
111. 


Date 

Membership 

Oct. 

17-19 

1899 

148 

Oct. 

16-18 

1900 

143 

Oct. 

15-17 

1901 

171 

Oct. 

21-23, 

1902 

195 

Oct. 

20-22 

1903 

223 

Oct. 

18-20^ 

1904 

293 

Oct. 

17-19, 

1905 

313 

Oct. 

16-18 

1906 

340 

Oct. 

15-17 

1907 

341 

Oct. 

20-22 

1908 

368 

Oct. 

19-2l' 

1909 

393 

Oct. 

18-20 

1910 

428 

Oct. 

17-19 

1911 

499 

Oct. 

15-17 

1912 

524 

Oct. 

21-23, 

1913 

570 

Oct. 

20-22 

1914 

586 

Oct. 

19-21 

1915 

665 

Oct. 

17-19, 

1916 

710 

Oct. 

16-18 

1917 

704 

Oct. 

15-17 

1918 

716 

Oct. 

21-23 

1919 

776 

Oct. 

26-28 

1920 

840 

Oct. 

18-20 

1921 

850 

Oct. 

17-19 

1922 

865 

Oct. 

16-18, 

1923 

846 

Oct. 

21-23, 

1924 

837 

Oct. 

20-22 

1925 

759 

Oct. 

12-14 

1926 

750 

Oct. 

18-20 

1927 

754 

Oct. 

23-25 

1928 

755 

Oct. 

15-17 

1929 

755 

Oct. 

21-23 

1930 

713 

Oct. 

16-18 

1934 

592 

Oct. 

15-17 

1935 

547 

Oct. 

20-22 

1936 

588 

Oct. 

19-21 

1937 

566 

Oct. 

18-20 

1938 

589 

Oct. 

17-19 

1939 

546 

Oct. 

15-17 

1940 

610 

Oct. 

14-16 

1941 

594 

Oct. 

20-22 

1942 

618 

Oct. 

20-21 

1943 

597 

Sept. 

17-19 

1946 

698 

Sept. 

16-18 

1947 

651 

Sept. 

20-22 

1948 

652 

Sept. 

12-14 

1949 

676 

Sept. 

18-20 

1950 

713 

Sept. 

17-19 

1951 

676 

Sept. 

15-17 

1952 

667 

Sept. 

15-17 

1953 

666 

Sept. 

13-15 

1954 

682 

Sept. 

19-21 

1955 

625 

Sept. 

18-20 

1956 

657 

Sept. 

23-25 

1957 

769 

Sept. 

15-17 

1958 

828 

Sept. 

15-17 

1959 

863 

Sept. 

19-21 

1960 

932 

Sept. 

18-20 

1961 

968 

Sept. 

10-12 

1962 

942 

Oct. 

14-16 

1963 

887 

Sept. 
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1964 

860 

Sept. 

13-15 

1965 

829 
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G.  W.  Turner 

Floyd  Ingram 

James  H.  Travis 

J.  L.  White 

J.  E.  Wallace 

A.  S.  Markley 

J.  H.  Cummin 

A.  Shane 

1895-1896 

1896-1897 

1897-1898 

1898-1899 

President 

W.  A.  McGonagle 

James  Stannard 

Walter  G.  Berg 

J.  M.  Cummin 

1st  V.-Pres.  .    . 

L.  K.  Spafford 

Walter  G.  Berg 

J.  H.  Cummin 

A.  S.  Markley 

2nd  V.-Pres 

James  Stannard 

J.  H.  Cummin 

A.  S.  Markley 

C.  C.  Mallard 

3rd  V.-Pres.    .. 

Walter  G.  Berg 

A.  S.  Markley 

G.  W.  Hinman 

W.  A.  Rogers 

4th  V.-Pres 

J.  H.  Cummin 

R.  M.  Peck 

C.  C.  Mallard 

J.  M.  Staten 

Secretary 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer  .. 

George  M.  Reid 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

f 

R.  M.  Peck 

W.  0.  Eggleston 

G.  J.  Bishop 

Wm.  S.  Danes 

L.  J.  White 

W.  M.  Noon 

C.  P.  Austin 

J.  H.  Markley 

Executive 

A.  Shane 

J.  M.  Staten 

M.  Riney 

W.  0.  Eggleston 

Members 

A.  S.  Markley 

G.  J.  Bishop 

Wm.  S.  Danes 

R.  L.  Heflin 

W.  M.  Noon 

C.  P.  Austin 

J.  H.  Markley 

F.  W.  Tanner 

1 

J.  M.  Staten 

M.  Riney 

W.  0.  Eggleston 

A.  Zimmerman 

1899-1900 

1900-1901 

1901-1902 

1902-1903 

President 

Aaron  S.  Markley 

W.  A.  Rogers 

W.  S.  Danes 

B.  F.  Pickering 

1st  V.-Pres 

W.  A.  Rogers 

W.  S.  Danes 

B.  F.  Pickering 

C.  C.  Mallard 

2nd  V.-Pres 

J.  M.  Staten 

B.  G.  Pickering 

A.  Shane 

A.  Shane 

3rd  V.-Pres.  ___ 

Wm.  S.  Danes 

A.  Shane 

A.  Zimmerman 

A.  Zimmerman 

4th  V.-Pres 

B.  F.  Pickering 

A.  Zimmerman 

C.  C.  Mallard 

A.  Montzheimer 

Secretary. _    . 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer  . 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

N.  W.  Thompson 

f 

T.  M.  Strain 

T.  M.  Strain 

A.  Montzheimer 

W.  E.  Smith 

R.  L.  Heflin 

H.  D.  Cleaveland 

W.  E.  Smith 

A.  W.  Merrick 

Executive 

F.  W.  Tanner 

F.  W.  Tanner 

A.  W.  Merrick 

C.  P.  Austin 

Members 

A.  Zimmerman 

A.  Montzheimer 

C.  P.  Austin 

C.  A.  Lichty 

H.  D.  Cleaveland 

W.  E.  Smith 

C.  A.  Lichty 

W.  O.  Eggleston 

A.  Montzheimer 

A.  W.  Merrick 

W.  O.  Eggleston 

J.  H.  Markley 

1903-1904 

1904-1905 

1905-1906 

1906-1907 

President       

A.  Montzheimer 

C.  A.  Lichty 

J.  B.  Sheldon 

J.  H.  Markley 

A.  Shane 

J.  B.  Sheldon 

J.  H.  Markley 

R.  H.  Reid 

2nd  V.-Pres 

C.  A.  Lichty 

J.  H.  Markley 

R.  H.  Reid 

J.  P.  Canty 

3rd  V.-Pres.  ... 

J.  B.  Sheldon 

R.  H.  Reid 

R.  C.  Sattley 

H.  Rettinghouse 

4th  V.-Pres 

J.  H.  Markley 

R.  C.  Sattley 

J.  P.  Canty 

F.  E.  Schall 

Secretary  . . 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

< 

R.  H.  Reid 

W.  O.  Eggleston 

H.  Rettinghouse 

W.  O.  Eggleston 

W.  O.  Eggleston 

A.  E.  Killam 

A.  E.  Killam 

A.  E.  Killam 

Executive 

A.  E.  Killam 

H.  Rettinghouse 

J.  S.  Lemond 

J.  S.  Lemond 

Members 

R.  C.  Sattley 

J.  S.  Lemond 

C.  W.  Richey 

C.  W.  Richey 

H.  Rettinghouse 

W.  H.  Finley 

H.  H.  Eggleston 

H.  H.  Eggleston 

[ 

J.  S.  Lemond 

C.  W.  Richey 

F.  E.  Schall 

B.  J.  Sweatt 

1907-1908 

1908-1909 

1909-1910 

1910-1911 

President 

R.  H.  Reid 

J.  P.  Canty 

H.  Rettinghouse 

H.  Rettinghouse 

1st  V.-Pres.   ... 

J.  P.  Canty 

H.  Rettinghouse 

J.  S.  Lemond 

F.  E.  Schall 

2nd  V.-Pres 

H.  Rettinghouse 

F.  E.  Schall 

F.  E.  Schall 

A.  E.  Killam 

3rd  V.-Pres.  ... 

F.  E.  Schall 

J.  S.  Lemond 

A.  E.  Killam 

J.  N.  Penwell 

4th  V.-Pres 

W.  O.  Eggleston 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

Secretary.. 

S.  F.  Patterson 

S.  F.  Patterson 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer.     .  _ 

C.  P.  Austin 

C.  P.  Austin 

J.  P.  Canty 

J.  P.  Canty 

f 

A.  E.  Killam 

J.  N.  Penwell 

W.  Beahan 

T.  J.  Fullem 

J.  S.  Lemond 

Willard  Beahan 

F.  B.  Scheetz 

G.  Aldrich 

Executive 

C.  W.  Richey 

F.  B.  Scheetz 

L.  D.  Hadwen 

P.  Swenson 

Members 

T.  S.  Leake 

W.  H.  Finley 

T.  J.  Fullem 

G.  W.  Rear 

W.  H.  Finlev 

L.  D.  Hadwen 

G.  Aldrich 

W.  O.  Eggleston 

J.  N.  Pen  well 

T.  J.  Fullem 

P.  Swenson 

W.  F.  Steffens 
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1911-1912 

1912-1913 

1913-1914 

1914-1915 

President 

F.  E.  Schall 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

1st  V.-Pres 

A.  E.  Killam 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

2nd  V.-Pres 

J.  N.  Penwell 

L.  D.  Hadwen 

G.  Aldrich 

G.  W.  Rear 

3rd  V.-Pres.  ... 

L.  D.  Hadwen 

T.  J.  Fullem 

G.  W.  Rear 

C.  E.  Smith 

4th  V.-Pres 

T.  J.  Fullen 

G.  Aldrich 

C.  E.  Smith 

E.  B.  Ashby 

Secretary 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Treasurer 

J.  P.  Canty 

J.  P.  Canty 

J.  P.  Canty 

F.  E.  Weise 

G.  Aaldrich 

G.  W.  Rear 

W.  F.  Steffens 

W.  F.  Steffens 

P.  Swenson 

W.  F.  Steffens 

E.  B.  Ashby 

S.  C.  Tanner 

Executive 

G.  W.  Rear 

E.  B.  Ashby 

S.  C.  Tanner 

Lee  Jutton 

Members       ) 

W.  F.  Steffens 

C.  E.  Smith 

Lee  Jutton 

F.  F.  Strouse 

E.  B.  Ashby 

S.  C.  Tanner 

W.  F.  Strouse 

C.  R.  Knowles 

{ 

W.  O.  Eggleston 

Lee  Jutton 

C.  R.  Knowles 

A.  Ridgway 

1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

2nd  V.-Pres 

E.  B.  Ashby 

S.  C.  Tanner 

F.  E.  Weise 

W.  F.  Strouse 

3rd  V.-Pres.  ... 

S.  C.  Tanner 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres 

Lee  Jutton 

F.  E.  Weise 

C.  R.  Knowles 

A.  Ridgway 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

[ 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members       1 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

I 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Arthur  Ridgway 

1st  V.-Pres 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres 

C.  R.  Knowles 

A.  Ridgway 

J.  S.  Robinson 

J.  S.  Robinson 

3rd  V.-Pres.  ___ 

A.  Ridgway 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

4th  V.-Pres 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

[ 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Johnston 

Maro  Johnson 

W.  B.  Hotson 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President       -    - 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Pres.       _ 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas.-    -. 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec. 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

f 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

P.  F.  Dalstrom 

) 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gautheir 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

I 

E.  L.  Sinclair 

P.  N.  Nelson 

O.  F.  Dalstrom 

H.  I.  Benjamin 

1927-1928 

1928-1929 

1929-1930 

1930-1934 

President 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

1st  V.-Pres 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

2nd  V.-Pres 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gautheir 

H.  I.  Benjamin 

3rd  V.-Pres.  ... 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

4th  V.-Pres.      . 

A.  I.  Gautheir 

H.  I.  Benjamin 

W.  T.  Krausch 

T.  H.  Strate 

Sec.-Treas. 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec.  

F.  E.  Weise 

F.  E.  Weise 

[ 

W.  T.  Krausch 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

R.  C.  Bardwell 

J.  S.  Ekey 

W.  A.  Batey 

H.  H.  Best 

Directors 

H.  I.  Benjamin 

T.  H.  Strate 

F.  W.  Hillman 

J.  E.  King 

1 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

A.  B.  Scowden 

T.  H.  Strate 

W.  A.  Batey 

H.  H.  Best 

W.  A.  Batey 

J.  S.  Ekey 

F.  W.  Hillman 

J.  E.  King 

L.  C.  Smith 

Past  Officers 


57 


1934-1935 

1935-1936 

1936-1937 

1937-1938 

President     _    . 

H.  I.  Benjamin 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres.  ... 

A.  B.  Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

Sec.-Treas.    . 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roo'f 

B.  R.  Meyers 

W.  A.  Batey 

R.  P.  Luck 

T.  P.  Soule 

G.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

J 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

[ 

R.  P.  Luck 

F.  H.  Cramer 

R.  E.  Dove 

L.  G.  Byrd 

President 

1st  V.-Pres._ 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas. 

Secretary 

Treasurer 


Directors 


1938-1939 


Armstrong  Chinn 

F.  H.  Cramer 

A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

C.  A.  Lichty 


L.  G.  Byrd 
W.  R.  Ganser 
F.  H.  Soothill 
B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 


1939-1940 


A.  E.  Bechtelheimer 
F.  H.  Cramer 
H.  M.  Church 
R.  E.  Dove 
F.  H.  Soothill 
C.  A.  Lichty 


B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 


1940-1941 


H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

F.  O.  Whiteman 
F.  E.  Weise 


N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 


1941-1942 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 
N.  D.  Howard 

A.  G.  Shaver 
F.  E.  Weise 


R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 


1942-1943 

1943-1944 

1944-1945 

1945-1946 

President 

G.  S.  Crites 

J.  L.  Varker 

J.  L.  Varker 

N.  D.  Howard 

1st  V.-Pres 

R.  E.  Caudle 

R.  E.  Caudle 

R.  E.  Caudle 

F.  G.  Campbell 

2nd  V.-Pres 

A.  M.  Knowles 

N.  D.  Howard 

N.  D.  Howard 

J.  S.  Hancock 

3rd  V.-Pres.       _ 

N.  D.  Howard 

F.  G.  Campbell 

F.  G.  Campbell 

E.  H.  Harnhart 

4th  V.-Pres 

J.  L.  Varker 

J.  S.  Hancock 

J.  S.  Hancock 

W.  F.  Martens 

Secretary 

A.  G.  Shavert 
Lorene  Kindred  J 
Elinor  V.  Heffern 

Elinor  V.  Heffern 

Elise  LaChance 

Elise  LaChance 

Treasurer 

F.  E.  Weise 

C.  R.  Knowles 

C.  R.  Knowles 

C.  R.  Knowles 

Treasurer 

F.  E.  Weise 

F.  E.  Weise 

Emeritus 

f 

M.  Meyer 

W.  F.  Martens 

W.  F.  Martens 

A.  B.  Chapman 

1 

L.  E.  Peyser 

A.  L.  McCloy 

A.  L.  McCloy 

W.  A.  Huckstep 

Directors 

K.  L.  Miner 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

F.  R.  Spofford 

1 

F.  G.  Campbell 

E.  H.  Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

J.  S.  Hancock 

A.  B.  Chapman 

A.  B.  Chapman 

B.  R.  Meyers 

L.  C.  Winkelhaus 

L.  E.  Peyser 

L.  E.  Peyser 

L.  E.  Peyser 

tTo  November  1 

1962 

JTo  February  1, 

1943 

1946-1947 

1947-1948 

1948-1949 

1949-1950 

President 

F.  G.  Campbell 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

1st  V.-Pres 

J.  S.  Hancock 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

2nd  V.-Pres 

E.  H.  Barnhart 

W.  F.  Martens 

W.  A.  Huckstep 

Guy  E.  Martin 

3rd  V.-Pres. 

W.  F.  Martens 

W.  A.  Huckstep 

Guy  E.  Martin 

F.  R.  Spofford 

4th  V.-Pres 

W.  A.  Huckstep 

G.  E.  Martin 

F.  R.  Spofford 

Lee  Mayfield 

Secretary  

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer. 

C.  R.  Knowles 

C.  R.  Knowles 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

Guy  E.  Martin 

H.  M.  Harlow 

Lee  Mayfield 

H.  M.  Harlow 

B.  R.  Meyers 

H.  B.  Christianson 

F.  M.  Misch 

V.  E.  Engman 

Directors 

L.  E.  Peyser 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

1 

H.  M.  Harlow 

Lee  Mayfield 

H.  M.  Harlow 

F.  M.  Misch 

H.  B.  Christianson 

Franz  M.  Misch 

V.  E.  Engman 

L.  R.  Morgan 

1 

F.  R.  Spofford 

W.  D.  Gibson 

G.  W.  Benson 

J.  A.  Jorlett 
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1950-1951 

1951-1952 

1952-1953 

1953-1954 

Presldent. 

W.  A.  Huckstep 

Guy  E.  Martin 

F.  R.  Spofford 

Lee  Mayfield 

1st  V.-Pres 

Guy  E.  Martin 

F.  R.  Spofford 

Lee  Mayfield 

H.  M.  Harlow 

2nd  V.-Pres 

F.  R.  Spofford 

Lee  Mayfield 

H.  M.  Harlow 

J.  A.  Jorlett 

3rd  V.-Pres.  ._. 

Lee  Mavfield 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

4th  V.-Pres 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

Secretary  _____ 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

f 

F.  M.  Misch 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

L.  R.  Morgan 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

Directors 

J.  A.  Jorlett 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

M.  H.  Dick 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

R.  R.  Gunderson 

L.  R.  Morgan 

J.  F.  Warrenfells 

W.  H.  Bunge 

J.  F.  Warrenfells 

B.  M.  Stephens 

G.  Switzer 

E.  R.  Schlaf 

1954-1955 

1955-1956 

1956-1957 

1957-1958 

President.   . 

H.  M.  Harlow 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

1st  V.-Pres 

J.  A.  Jorlett 

R.  R.  Gunderson 

W.  H.  Huffman 

M.  H.  Dick 

2nd  V.-Pres 

R.  R.  Gunderson 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

3rd  V.-Pres.  ___ 

W.  H.  Huffman 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

4th  V.-Pres 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

Secretary 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Elise  LaChance 

Treasurer 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

f 

B.  M.  Stephens 

J.  F.  Warrenfells 

W.  H.  Bunge 

G.  W.  Benson 

W.  H.  Bunge 

H.  D.  Curie 

E.  R.  Schlaf 

J.  M.  Lowry 

Directors 

E.  R.  Schlaf 

J.  M.  Lowry 

G.  W.  Benson 

H.  A.  Matthews 

] 

J.  F.  Warrenfells 

W.  H.  Bunge 

J.  M.  Lowry 

T.  M.  von 

H.  D.  Curie 

E.  R.  Schlaf 

T.  M.  von 

Sprecken 

J.  M.  Lowry 

G.  W.  Benson 

Sprecken 
H.  A.  Matthews 

W.  H.  Bunge 
E.  R.  Schlaf 

1958-1959 

1959-1960 

1960-1961 

1961-1962 

President 

M.  H.  Dick 

B.  M.  Stephens 

H.  D.  Curie 

G.  W.  Benson 

1st  V.-Pres 

B.  M.  Stephens 

H.  D.  Curie 

G.  W.  Benson 

J.  M.  Lowry 

2nd  V.-Pres 

H.  D.  Curie 

G.  W.  Benson 

J.  M.  Lowry 

E.  R.  Schlaf 

3rd  V.-Pres.    __ 

G.  W.  Benson 

J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 

Secretary  _ 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Treasurer-- 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

[ 

J.  M.  Lowry 

W.  H.  Bunge 

H.  A.  Matthews 

R.  C.  Baker 

R.  C.  Baker 

E.  R.  Schlaf 

M.  J.  Hubbard 

R.  H.  Miller 

Directors 

W.  H.  Bunge 

H.  A.  Matthews 

R.  C.  Baker 

Shirley  White 

E.  R.  Schlaf 

M.  J.  Hubbard 

R.  H.  Miller 

H.  M.  Wilson 

H.  A.  Matthews 

R.  C.  Baker 

Shirley  White 

R.  D.  Hellweg 

I 

M.  J.  Hubbard 

R.  H.  Miller 

H.  M.  Wilson 

F.  W.  Hutcheson 

1962-1963 

1963-1964 

1964-1965 

President  . 

J.  M.  Lowry 

E.  R.  Schlaf 

R.  C.  Baker 

1st  V.-Pres 

E.  R.  Schlaf 

R.  C.  Baker 

H.  M.  Wilson 

2nd  V.-Pres 

H.  A.  Matthews 

Shirley  White 

R.  D.  Hellweg 

3rd  V.-Pres.  ___ 

R.  C.  Baker 

H.  M.  Wilson 

J.  W.  DeValle 

Secretary- . 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Treasu  rer 

L.  C.  Winkelhaus 

E.  F.  Snyder 

E.  F.  Snyder 

( 

Shirley  White 

R.  D.  Hellweg 

W.  F.  Armstrong 

H.  M.  Wilson 

F.  W.  Hutcheson 

J.  S.  Ellis 

Directors 

R.  D.  Hellweg 

W.  F.  Armstrong 

J.  A.  Goforth 

1 

F.  W.  Hutcheson 

J.  W.  DeValle 

E.  R.  Simmons 

W.  F.  Armstrong 

J.  A.  Goforth 

N.  D.  Bryant 

J.  W.  DeValle 

E.  R.  Simmons 

A.  R.  Dahlberg 

CONSTITUTION 

ARTICLE  I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowl- 
edge pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges, 
buildings,  water  service  facilities,  and  other  structures,  by  investigation,  reports  and 
discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association   in   regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.  The  membership  of  this  association  shall  be  divided  into  five  classes, 
viz:   Members,  life  members,  associate,  honorary  and  junior  members.* 

Section  2.**  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  fore- 
man in  connection  with  roadway  bridge,  building  and  water  service  work,  or  in  the 
employ  of  a  public  regulatory  body,  a  professor  of  engineering  in  a  college,  an  engi- 
neering editor,  or  a  government  or  private  timber  expert.  Any  person  desirous  of 
becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the  executive 
committee,  setting  forth  his  name,  age,  residence  and  practical  experience.  He  shall 
furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants  may  be 
voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of  the 
executive  committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15ff  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
active  membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual 
dues.  The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same 
manner  as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  study 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  active  members  except  that  of 
holding  office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  A  junior  member  shall  be  a  person  who  is  a  graduate  of  a  recognized 
engineering  school,  or  who  has  been  employed  for  at  least  two  years  in  the  design, 
maintenance  or  construction  of  railway  bridges,  buildings  or  structures.  Applicants 
shall  be  at  least  21  years  of  age  and  they  shall  be  elected  in  the  manner  prescribed 
for  members,  in  Section  2  of  this  article.  Juniors  shall  have  all  the  rights  of  members 
except  that  of  holding  office.  When  the  attainments  of  a  Junior  are  such  as  a  qualify 
him  as  a  member,  he  may  apply  for  promotion  and  the  executive  committee  shall 
authorize  such  promotion  when  qualifications  warrant  the  action.  Unless  a  Junior  is 
promoted,  his  membership  shall  cease  automatically  when  he  becomes  28  years  of  age." 

Section  7.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 


8  Amended  October  16,  1941. 
00  Amended  September  20,  1948. 
tt  Amended  March  10,  1958. 
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ciation,  shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

Section  8.  Membership  shall  continue  until  written  resignation  is  received  by 
the  secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment 
of  duties  in  accordance  with  Section  1  of  Article  VII. 

Section  9.*°  Only  active  members  shall  hold  office  in  this  association,  and  only 
active  and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  If.  The  officers  of  this  association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  six  directors  who  with  the  most  recent  past  president 
shall  constitute  the  executive  committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members,  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitteed  to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shalj  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members  of  the  committee,  providing  10  days'  notice  is  given  members  by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for   the   transaction    of  business. 

ARTICLE  VI. 

ELECTION    OF    OFFICERS    AND    TENURE    OF    OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unannmous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  active  mem- 
ber of  the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  presi- 
dent shall  not  be  eligible  for  re-election. 

Section  2%.  The  president,  three  vice-presidents,  secretary  and  treasurer  shall 
hold  office  for  one  year  and  the  directors  for  three  years,  two  directors  being  elected 
each  year.  All  officers  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive 
terms. 

Section  3.f  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  die  executive  committee. 

Section  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 

ARTICLE  VII. 

MEMBERSHIP   FEE    AND   DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an   entrance   fee   and   dues   as  prescribed   by  the  executive   committee.   No  member  in 
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arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2.J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without'  loss  of  privileges,  either  upon  payment  of  all  back  dues  ( which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed   in   Section   2,   Article   III. 

ARTICLE  VIII.* 

LOCAL    SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee  approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said 
regular  meeting. 

By-Laws 

TIME    OF    MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2.*"*  The  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 

3.  It  shall  be  within  die  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 


5.  The  annual  dues,  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as   follows:" 

Members,  -$7.00;  Associate  Members,  $7.00;  Junior  Members,  $5.00. 

DUTIES    OF    OFFICERS 

6.t  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall  appoint  all  committees  not  otherwise  provided  for,  and  shall  be  ex-offlcio  mem- 
ber of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee. 

f  Amended  October  17,  1940. 
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He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the  absence 
of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9.|  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10.  #  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member  making  further  nominations. 

AUDITING    COMMITTEE 

11.$  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE    ON    SUBJECTS    FOR    DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for 
approval  at  the  next  convention. 

COMMITTEE     ON    INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION    COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Amended  Ocotber  17,  1940. 
t  Adopted  October  17,  1940. 

•  Amended  June  22,  1964. 

'*  Amended  September  20,  1948. 

#  Amended  December  4,  1950. 
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ORDER    OK    HUSINESS 

15.  f   Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17. f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amended   September  20,    1948. 


Two    joint    sessions   were   held — one   on    Monday    morning,   the   other  on   Tuesday    morning.   Total 
attendance   at  conventions  was   983   men. 
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N.  D.  Howard 
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Arthur  Anderson 
J.  L.  Anderson 
R.  D.  Anderson 
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V.  E.  Engman 
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L.  M.  Frost 

C.  J.  Geyer 

F.  E.  Gladwin 
A.  M.  Glander 
A.  A.  Hampton 
W.  C.  Harman 

A.  R.  Harris 
J.  E.  Heck 

H.  Heiszenbuttel 
Birger  Hemstad 

B.  M.  Hickok 
A.  B.  Hillman 
F.  W.  Hillman 

A.  C.  Hoyt 

M.  H.  Hubbard 
W.  A.  Hutcheson 
V.  W.   Hutchings 
J.  V.  Inabinet 
T.  E.  Jackson 

B.  O.  Johnson 

D.  H.  Johnson 
R.  W.  Johnson 

A.  C.  Jones 

W.  G.  Kemmerer 
S.  E.  Kvenberg 
J.  W.  Lacey 
W.  S.  Lacher 
H.  L.  Lord 
L.  A.  Luther 
L.  E.  Lyon 
W.  L.  McDaniel 
T.  D.  McMahon 
H.  C.  Madson 

B.  F.  Manley 
D.  A.  Manning 
W.  F.  Martens 
S.  K.   Mason 


W.  G.  Mateer 
Lee  Mayfield 
W.  R.  Meeks 
P.  B.  Merwin 
I.  A.  Moore 
A.  B.  Nies 
W.  J.  O'Brien 
W.  C.  Oest 
W.  H.  Pahl,  Jr. 
W.  V.  Parker 
N.  E.  Peterson 
Andrew  Pfeiffer 
W.  J.  Phillips 
C.  Piccone 
N.  F.  Podas 

C.  A.  J.  Richards 

D.  T.  Rintoul 
G.  E.  Robinson 
O.  F.   Rowland 
Fred  Shobert 

E.  W.  Singer 
C.  E.  Smith 

C.  R.  Taggart 
E.  R.  Tattershall 
P.  V.  Thelander 

D.  C.  Todd 

E.  B.  Tourtellotte 

F.  W.  Truss 
N.   R.  Tucker 
J.  L.  Varker 

T.  M.  von  Sprechen 
W.  H.  Walden 

A.  B.  Wang 

B.  M.  Whitehouse 
H.  O.  Wray 

T.  E.  Yewell 
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ALPHABETICAL  LIST  OF  ALL  MEMBERS 


L.  J.  Adams   (M'65),  B.  &  B.  Supervisor,  Union  Pacific  Railroad,  Pocatello,  Idaho 
F.  B.  Ahouse   (M'61),  Jr.  Supvr.  B.  &  B.,  Georgia  &  Florida  Railway,  P.  O.  Box  903, 
Augusta,  Ga. 

E.  A.  Albert   (M'64),  Supervisor  B.  &  B.,  Illinois  Central  Railroad,  Champaign,  111. 

A.  D.  Alderson  (M  '61),  Asst.  Chief  Engineer  Br.  &  Struct.,  Soo  Line  Railroad,  Minne- 
apolis, Minn.  55440 

M.  B.  Alexander  (M'61),  Supvr.  Struct.,  Bessemer  &  Lake  Erie  Railroad,  P.  O.  Box 
471,  Greenville,  Pa. 

J.  P.  Allen   (M'63),  Engr.  Bldgs.,  Southern  Railway,  Knoxville,  Tenn. 

W.  V.  Allen  (M'59),  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Railway,  P.  O.  Box  1800, 
Huntington,  W.  Va.  2718 

F.  T.  Alley   (M'55),  Asst.  B.  &  B.  Supvr.,  St.  Louis  Southwestern  Ry„  Tyler,  Texas 
Gustave  Almendrales  (M'64),  Design  &  Detailer-Bridge  Dept,  C.  M.  St.  P.  &  P.  Rail- 
road,  Union  Station,  Chicago,  111.  60606 

J.  H.  Adams,  Jr.   (M'61),  Bldg.  Engr.— Sys.,  Chesapeake  &  Ohio  Railway,  300  C.  &  O. 

Bldg.,  Huntington,  W.  Va. 
Arthur  Anderson  (M'47,  L'60),  Eng.  Grade  Cross.,  New  York  Central  R.  R.,  Rosemont 

Route,  Box  56,  Colorado  Springs,  Colo.  80903 
C.  H.  Anderson    (A  '65),  East.   Repr.,  Ever  Tight  Bolt  Assembly  Co.,    (R.  D.)   Kerr- 

moor,  Pa. 
J.  L.  Anderson   (M'31,  L'60),  Ret.  Supvr.  B.  &  B.,  Missouri  Pacific  R.  R.,  801  Pacific 

St.,  Osawatomie,  Kans.  66064 
R.   D.  Anderson    (M'23,  L'48),  Ret.   Div.  Engr.,  Chicago  &   North  Western  Ry.,  C/O 

Marvin  Hughitt  Hotel,  Huron,  S.  Dak. 
W.  F.  Armstrong  (M'47),  Engr.  Bldgs.,  Chicago  &  North  Western  Ry.,  400  W.  Madi- 
son St.,  Chicago,  111.  60606 
L.  K.  Arnold  (M'62),  Asst.  General  Foreman  B.  &  B.-W.  S.,  Atchison,  Topeka  &  Santa 

Fe  Ry.,  4251  "F"  St.,  San  Bernardino,  Calif.  92407 
Robert   Arrington    (M'63),   Architectural   Designer,   Southern   Pacific   Co.,   913   Franklin 

Ave.,  Houston,  Texas 
M.  L.  Atkins  (M'66),  Div.  Engr.,   Illinois  Central  Railroad,  545  S.  Main  St.,  Memphis, 

Tenn. 
Trygve   Aure    (M'64),   Asst.    B.    &    B.   Supervisor,   Northern   Pacific   Railway,   Glendive, 

Mont. 
S.  B.  Austin  (M'63),  Chief  Engr.,  Georgia  &  Florida  Railway,  Augusta,  Ga. 


B 

J.  H.  Babbitt  (M'46,  L'61),  Asst.  Div.  Engr.,  Baltimore  &  Ohio  R.  R.,  4440  Eastbourne 

Dr.,  Indianapolis  26,  Ind. 
D.  L.  Babcock  (M'53),  B.  &  B.   Supvr.,  Chicago  &  North  Western  Ry.,  2944  N.  76th 

St.,  Milwaukee,  Wis.  53222 
S.  A.  Bach  (M'62),  B.  &  B.  Supvr.,  Missouri  Pacific  Railroad,  Monroe,  La. 
F.  A.  Baker  (M'55),  Asst.  Gen.  Brdg.  Insp.,  Southern  Pacific  Co.,  707  San  Carlos  Ave., 

Albany,  Calif. 
R.  C.  Baker  (M'40),  Asst.  Ch.  Engr.,  C.  &  E.  I.  Railroad,  646  Chicago  Road,  Chicago 

Heights,  111. 


M   indicates   Member 
A         "  Associate   Member 

J         "  Junior  Member 

L         "  Life  Member 

H         "  Honorary   Member 

(Figures    following  name   indicate   year   in   which  membership   became  effective) 
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66  Directory 

W.  F.  Baker  (A'65),  Gen.  Mgr.,  Shelby  Precasting  Corp.,  P.  O.  Box  11214,  Memphis, 

Tenn. 
R.  M.  Baldock  (M'61),  Weld.  Engr.,  Norfolk  &  Western  Railway,  Roanoke,  Va.  24011 
E.  L.  Bangs  (M'57),  Gen.  Brdg.  Insp.,  Chicago  &  North  Western  Ry.,  400  W.  Madison 

St.,  Chicago  6,  111.  60606 
W.   B.   Barke   (M'58),  Asst.   Supervisor   B.   &   B.,   Great  Northern   Railway,  Wenatchee, 

Wash. 
C.  E.  Barnes  (A'64),  Barnes  Supply  Co.,  200  Eleanor  Dr.,  Woodside,  Calif. 
J.   A.  Barnes  (M'57),  Engr.  Trk.,  Chicago  &  North  Western  Ry.,  400  W.  Madison  St., 

Chicago,  111.  60606 

E.  H.  Barnhart  (M'41,  H'53),  Ret.  Div.  Engr.,  Baltimore  &  Ohio  R.  R.,  P.  O.  Box  215, 

Sheperdstown,  W.  Va.  25443 
A.  S.  Barr  (M'66),  Engr.  M.  W.  &  S.,  Pennsylvania  Railroad,  Penna  Station,  Pittsburgh, 

Pa.   15222 
H.  L.  Barr  (M'38,  L.'63),  Ret.  Div.  Engr.,  Chicago  &  North  Western  Ry.,  945  E.  6th 

St.,  Chadron,  Nebr. 
R.  B.   Barrett  (M'65),  Ch.  Engr.,   Los  Angeles  Junction  Ry.,  4521   Produce  Plaza,  Los 

Angeles,  Calif.  90058 
M.   Barsema  (M'58),  Asst.   B.   &  B.   Supvr.,   Chicago   &  North  Western  Ry.,  400  W. 

Madison  St.,  Chicago,  111.  60606 
R.   J.    Basquin   (M'65),   Designer,   Illinois   Central   Railroad,   135   E.    11th  PL,  Chicago, 

111.  60605 
Y.  C.  Beam  (M'45),  Mast.  Carp.,  Seaboard  Air  Line  R.  R.,  307  Judy  Lane,  Americus, 

Ga. 
C.  W.  Bean  (A'64),  Mgr.  R.  R.  Sis.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  1001  Grove 

St.,  Middletown,  Ohio  45042 

F.  E.  Beard  (M'65),  Supvr.   B.  &  B.,  Western  Maryland  Railway,  520  W.  Howard  St., 

Hagerstown,  Md. 
A.  G.  Beatty  (M'57),  Supvr.  Scales  &  Wk.  Equip.,  Chicago  &  North  Western  Ry.,  400 

W.   Madison  St.,   Chicago,  111.  60606 
J.  F.  Beaver  (M'50,  L'65),  Ret.  Chief  Engr.,  Southern  Railway,  P.  O.  Box  1772,  Holmes 

Beach,  Fla.  33510 
R.  H.  Beeder  (M'58),  Ch.  Engr.  Sys.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  80  E.  Jackson 

Blvd.,  Chicago,  111.  60604 

C.  R.  Bell,  Jr.  (A'60),  Pres.,  Quaker  City  Railroad  Sales  Corp.,  3207  Kensington  Ave., 

Philadelphia,  Pa.  19134 

D.  V.   Bell  (M'57),  Gen.  Str.  Supvr.,  Baltimore  &  Ohio  Railroad,  330  W.  Siebenthaler 

Ave.,  Dayton,  Ohio  45405 
C.  W.  Belton  (A'64),  Sis.   Engr.,  Edward  R.  Bacon  Co.,  2101  Folsom  St.,  San  Fran- 
cisco, Calif. 

G.  W.  Benson  (M'40,  L'64),  Ret.   Div.  Engr.,  Central  of  Georgia  Ry.,  657  Woodridgc 

Dr.,  Macon,  Ga. 

0.  C.  Benson  (M'52),  Ret.  Dir.  Budgets,  Boston  &  Maine  Railroad,  Boston,  Mass. 

J.  E.  Beran  (M'64),  Draftsman,  Chicago,  Burlington  &  Quincy  R.  R.,  547  W.  Jackson 

Blvd.,  Chicago,  111.  60606 
W.   A.   Beringer  (M'29),  Supt.   Bridge  Erection,   Illinois  Central  Railroad,   135  E.   11th 

Place,  Chicago,  111.  60605 

C.  J.   Berkel   (A'59),  Berkel  &  Co.   Contractors,   Inc.,   P.   O.   Box  335,   Bonner  Springs, 

Kans. 
N.  Berman  (M'61),  Asst.   Engr.,  C.   M.   St.   P.   &  P.   Railroad,   Union  Station,  Chicago, 
111.  60606 

D.  J.  Bertel  (M'57),  Dist.  Engr.,  Texas  &  Pacific  Railway,  T.  &  P.  Bldg.,  Ft.  Worth, 

Texas 

D.  O.   Bickham   (M'64),   Mast.    Carp.,   Chicago,   Burlington   &   Quincy  R.   R.,   McCook, 

Neb. 

C.  C.   Billingsley   (M'65),   Mast.    Carp.,   Seaboard  Air  Line   Railroad,  3019  Warrington 

Ave.,  Jacksonville,  Fla. 

E.  D.    Billmeyer   (M'55),    Bridge    &   Struct.    Engr. — Sys.,   Western    Maryland    Railway, 

300  St.  Paul  PL,  Baltimore,  Md.  21202 
R.  D.  Bisbee  (M'47),  Div.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Slaton,  Texas 

D.  B.   Bishop  (A'46),  Vice  Pres.,  W.   R.   Grace  Co.,  Dearborn  Chem.  Div.,  520  Penn- 

sylvania Ave,  Fort  Washington,  Pa. 

1.  A.  Bishoo  (M'55),  Mast.  Carp.,  Seaboard  Air  Line  Railway,  Raleigh,  N.  C. 

A.  R.  Black  (M'53),  Sp.  Rep.,  Southern  Pacific  Co.,  814  Southern  Pacific  Bldg.,  Hous- 
ton, Texas  77001 

W.  A.  Blackford  (A'60),  Sis.  Engr.,  Pettibone  Mulliken  Corp.,  593  Market  St.,  San 
Francisco,  Calif.  94105 
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J.  E.  Blake,  Jr.  (M'53),  Supt.  Struct.,  Pennsylvania  Railroad,  Baltimore,  Md. 

V.  L.  Blake  (M'64),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  3rd  Ave.  South  &  Washing- 
ton Ave.,  Minneapolis,  Minn. 

L.  C.  Blanchard  (M'62),  Rd.  Mast.,  C.  M  St.  P.  &  P.  Railroad,  27  Milwaukee  Station, 
Minneapolis   1,  Minn. 

G.  J.  Bleul  (M'59),  Engr.  Bdgs.,  Baltimore  &  Ohio  Railroad,  2  N.  Charles  St.,  Balti- 
more, Md.  21201 

M.  Block  (M'48,  L'61),  Ret.  Asst.  to  Ch.  Engr.,  Illinois  Central  R.  R.,  7115  S.  Oglesby 
Ave.,  Chicago,  111.  60649 

D.  D.  Boatright  (A  62),  Pres.,  Home-Boatright  Chemical  Co.,  P.  O.  Box  201,  Bessemer, 

Ala. 

H.  Bober  (M'47),  Bridge  &  Bldg.  Engr.,  Gulf,  Mobile  &  Ohio  R.  R.,  104  St.  Francis 
St.,  Mobile,  Ala. 

H.  A.  Boehling,  Jr.  (M'48),  Asst.  Supvr.  Bridge  Erec. — Sys.,  Chesapeake  &  Ohio  Rail- 
way, Main  St.  Sta.,  Richmond,  Va.  23210 

G.  F.  Boeser  (M'62),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  Savanna,  111. 

E.  C.  Boling  (M'50),  Supvr.  B.  &  B.,  Norfolk  Southern  Railway,  Raleigh,  N.  C. 

W.  R.  Bolte  (M'59),  Motor  Car  Shop  Fore.,  Kansas  City  Southern  Ry.,  Pittsburg,  Kans. 

H.  E.  Booth  (M'57),  B.  &  B.  Mast,  Canadian  National  Railways,  Saskatoon,  Sask., 
Can. 

W.  C.  Borchert  (M'42,  L'60),  Ret.  Div.  Engr.,  Louisiana  &  Arkansas  Ry.,  917  Stephen- 
son St.,  Shreveport,38,  La. 

J.  O.  Born  (M'56),  Chief  Engr.,  Maine  Central  Railroad,  Portland,  Maine 

F.  J.   Bossert  (M'65),  Asst.   Supvr.   Str.,   Long   Island   Railroad,    lamaica  Station  Bldg., 

Jamaica,  N.  Y.  11435 
M.  A.  Bost  (M'35,  L'54),  Ret.  Asst.  Engr.,  C.  M.  St.   P.   P.  Railroad,  322  So.  Carolina 

Ave.,  Mason  Citv,  Iowa 
M.  R.  Bost  (M'59),  Asst.   Engr.,  C.   M.  St.  P.   &   P.   Railroad,  Union  Station,  Chicago, 

111.  60606 
R.  M.  Bowman  (M'54),  Gen.  Fore.  B.  &  B.,  Pennsylvania  Railroad,  Newry  Lane,  Hol- 

lidaysburg,  Pa.   16648 
R.  G.  Bradfield  (M'57),  Engr.,  Pennsylvania  Railroad,  523  Union  Station,  Chicago,  111. 

60606 
W.  E.  Brakensiek  (M'62),  Asst.   Brdg.   Engr.,   Missouri  Pacific  Railroad,   1200  Missouri 

Pacific  Bldg.,  St.  Louis,  Mo.  63103 
Rene   Brazeau   (M'61),   Geii.    B.   &   B.   Supvr.,   Quebec  North   Shore   &   Labrador  Ry., 

Sept  lies,  Que.,  Can. 
R.  E.  Bredberg  (A'62),  G.  A.  Heft  &  Co.,  820  Union  St.,  New  Orleans  12,  La. 
C.  Bredfeldt  (M'55),  Ret.  Ch.  Drftsmn.,  C.  M.  St.  P.  &  P.  Railroad,  395  W.  Golf  Road, 

Des  Plaines,  111.  60018 

G.  W.  Brenton  (M'66),  Gen.  Sup.  B.  &  B.,  Denver  &  Rio  Grande  Western  R.  R.,  1531 

Stout  St.,  Denver,  Colo.  80217 

W.  T.  Brice  (M'46,  L'58),  Ret.  B.  &  B.  Mast.,  Canadian  National  Rys.,  General  Deliv- 
ery, Riverhurst,  Sas.,  Can. 

R.  G.  Brichler  (M'65),  Ch.  Engr.,  Alton  &  Southern  Railroad,  P.  O.  Box  270,  East  St. 
Louis,  111.  62202 

W.  F.  Brietzke  (A'56),  Mgr.  R.  R.  Mach.,  Pettibone  Mulliken  Corp.,  4710  W.  Division 
St.,  Chicago  51,  111.  60651 

Lyle  Bristow  (M'64),  Engr.  Const.,  New  York  Central  Railroad,  Cleveland  Union  Ter- 
minal, Cleveland,  Ohio 

R.  G.  Grouse,  Sr.  (M'51),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  5405  W. 
26th  St.,  Chicago,  111.  60650 

E.  J.  Brown  (M'55),  Chief  Engr.,  C.  B.  &  Q.  R.  R.,  547  W.  Jackson  Blvd.,  Chicago, 
111.  60606 

H.  C.  Brown  (M'65),  Sup.  B.  &  B.,  Clinchfield  Railroad,  Erwin,  Tenn.  37650 

R.  F.  Brown  (M'65),  Sup.  Equip.  &  Weld.,  Florida  East  Coast  Railway,  252  S.  Matonzos 
Blvd.,  St.  Augustine,  Fla.  32084 

S.  C.  Brown  (A'60),  Adv.  Mgr.,  American  Hoist  &  Derrick  Co.,  63  S.  Robert  St., 
St.   Paul  7,  Minn. 

W.  S.  Brown  (M'59),  Sp.  Engr.  Str.,  Baltimore  &  Ohio  Railroad,  B.  &  O.  Bldg., 
Baltimore,  Md.  21201 

H.  W.  Bruns  (M'6.3),  Designer,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago,  111. 
60605 

N.  D.  Bryant  (M'61),  Asst.  Bridge  Eng. — Const.,  St.  Louis-San  Francisco  Rv.,  Spring- 
field, Mo.  65802 

W.  A.  Buckmaster  (M'5l),  Asst.  Div.  Engr.,  B.  &  O.  Chicago  Term.  R.  R.,  Grand  Cen- 
tral Station,  Chicago,  111.  60607 
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Advertisement 


for  the  best 

in  epoxy  resin,  specify: 


epi-rez 

The  high  quality  performance  of  Epi-Rez  has  been  proven 
repeatedly  on  the  job. 


as  an  adhesive — 

to  bond  pre-stressed  concrete 
members. 

as  a  coating  — 

to  maintain,  repair  and  protect 
various  types   of   surfaces. 

as  a  caulking,  patching  or 
surfacing  compound — 

to  repair  and  prevent  spoiling 
concrete. 

Epi-Rez  meets  the  most  rigid 
specifications  of  the  Plastics  In- 
dustry. It  is  available  in  drum 
lots  or  6,000-gallon  tank  cars. 

We  will  be  glad  to  make  avail- 
able to  you  the  most  up-to-date 
technical  information  or  to  have 
one  of  our  technical  repre- 
sentatives assist  you  in  the  so- 
lution of  your  problems— with 
no  cost  or  obligation  on  your 
part. 


Advertisement 
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and  for  the  best  results  with  epi-rez  specify: 


® 


epi-cure 


Epi-Cure  855,  858  and  872  are 
curing  agents  specifically  formu- 
lated to  give  epoxy  resins  the  opti- 
mum  properties. 

when  adhesion  to  damp  concrete 
surfaces  is  essential  or  when  bond- 
ing new  concrete  to  old— use  Epi- 
Cure  872. 

when  low  viscosity,  some  flexibility, 
and  long  pot  life  at  normal  curing 
temperatures  are  important— use 
Epi-Cure  855. 

when  higher  viscosity  is  necessary, 
with  more  flexibility  and  "early 
tack"  also  desirable  —  use  Epi-Cure 
858. 


JONES-DABNEY     CO. 

Division   of  Devoe   &   Reynolds  Company,   Inc. 

LOUISVILLE,  KY.  *  NEWARK,  N.J.  *  LOS  ANGELES,  CAL. 

Direct   inquiries  to   Resin   &   Chemicals  Division 
Station    E    Louisville,    Ky. 
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F.   N.   Budzenski   (M'38,  L'59),   Ret.   Gen.   Fore.,   Chicago   &   North  Western  Ry.,  800 

Pine  Street,  Antigo,  Wis. 
J.    Budzileni    (M'63),   Struct.    Design,   Chicago,   Rock    Island   &   Pacific   R.   R.,   LaSalle 

Street  Station,  Chicago,  111.  60605 
W.   E.   Bugbee   (A'56),   Railway   Equip.   &   Supplies,    1804   Alamo   National   Bldg.,   San 

Antonio,  Texas  78205 

C.  L.  Bull  (M'64),  Supvr.— Rdy.   Maint.,  Birmingham  Southern  R.  R.,  P.  O.  Box  579, 

Fairfield,  Ala. 

A.  H.  Bunch  (M'51),  Gen.  Fore.  B.  &  B.-W.  S.,  St.  Louis-San  Francisco  Ry.,  100  Gar- 
rison Ave.,  Fort  Smith,  Ark. 

W.  H.  Bunge  (M'41,  L'60),  Ret.  Asst.  Engr.,  Missouri  Pacific  R.  R.,  4510  Waring,  Hous- 
ton 27,  Texas 

E.  E.  Burch  (M'45,  L'63),  Ret.  Bridge  Eng.,  C.  M.  St.  P.  &  P.  Railroad,  P.  O.  Box  303, 

Estill,  S.  C.  29918 
A.  E.  Burford  (M'47,  L'65),  Ret.  Supvr.  B.  &  B.,  Illinois  Central  R.  R.,  544  Lexington 

Circle,  Memphis,  Tenn.  38117 
J.  N.  Burkel  (M'5l),  Drftsmn.,  Missouri  Pacific  R.  R.,  1200  Mo.  Pac.  Bldg.,  St.  Louis, 

Mo.  63103 
H.  S.  Burleson  (M'61),  Engr.  B.  &  B.,  Duluth,  Missabe  &  Iron  Range  Ry.,  3213  Morris 

Thomas,  Duluth,  Minn. 

D.  H.  Burns  (M'65),  Asst.  Sup.  B.  &  B.,  Great  Northern  Railway,  Minot,  N.  Dak. 

F.  M.  Burns  (M'64),  Asst.  Engr. — B.  &  B.,  Detroit,  Toledo  &  Ironton  R.  R.,  Ann  Arbor 

Railroad,  25645  Kennedy  Dr.,  Dearborn  Heights,  Mich. 
C.   Miles   Burpee   (M'30,   L'65),   Ret.    Editor,   Wood   Preserving   News,   2227   Highland 
Ave.,  Hendersonville,  N.  C.  28739 


F.  O.  Caldwell  (M'59),  Mast.  Carp.,  Seaboard  Air  Line  Railroad,  3019  Warrington  St., 

Jacksonville,  Fla. 
F.  B.  Calhoun  (M'59),  Asst.  to  Chief  Engr.,  Southern  Pacific  Co.,  Houston,  Tex.  77001 
P.  J.  Calza  (M'61),  Asst.  Engr.  M.  of  W.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  LaSalle 

St.  Station,  Chicago,  111.  60605 
E.  J.  Camelle  (M'54),  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  P.  O.  Box  3667,  Lafayette, 

La. 
W.  M.  Cameron  (M'55),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  321  W.  Everett  St., 

Milwaukee,  Wis. 
H.  D.  Campbell  (A'61),  Sis.  Mgr.,  Kershaw  Mfg.  Co.,  Inc.,  2205  W.  Fairview  Ave., 

Montgomery,  Ala. 
H.  G.  Campbell,  Jr.  (M'63),  Supvr.  Struct.,  Pennsylvania  Railroad,  Penna  Station,  New 

York,  N.  Y.  10001 
J.  E.  Campbell  (M'54),  Gen.  Supvr.  M.  of  W.  &  S.  Weld.,  Western  Pacific  Railroad, 

1049  Manzana  Place,  Lafayette,  Calif. 
B.    E.    Cannon    (M'59),   Engr.    Str.,   Alaska    Railroad,    P.    O.    Box   7-2111,   Anchorage, 

A  1  r\  clro 

L.   C.   Cantwell  (M'61),  Supvr.   B.   &  B.,  Norfolk  &  Western  Railway,  N.  &  W.  Pas- 
senger Station,  Portsmouth,  Ohio 
B.   E.   Carey   (A'65),   Dist.   Field   Engr.,   Jackson   Vibrators,   Inc.,   200  Park  Ave.,   New 

York,  N.  Y.  10017 
A.   W.   Carlson   (M'55),   Ch.   Engr.,  Western   Pacific  Railroad,  526   Mission  Street,  San 

Francisco,  Calif.  94105 
R.   H.   Carpenter  (M'56),   Ret.   Engr.   Maint.    of  Way,   Missouri   Pacific  Railroad,  2115 

Jasmine  St.,  Monroe,  La. 
J.   W.   Carter  (M'47,  L'60),  Ret.   B.   &  B.  Supvr.,   Virginian   Railway  (Now  N.  &  W.), 

2410  Brandon  Ave.,  S.  W.,  Roanoke,  Va. 
T.  S.   Carter  (M'54),  Vice  Pres.— Oper.,  Missouri-Kansas-Texas  R.  R.,  Dallas  2,  Texas 
N.  M.  Cary  (M'53),  Asst.  Chief  Engr.  M.  W.  &  S.,  Southern  Railway,  P.  O.  Box  1791, 

Knoxvillc  1,  Tenn. 
D.  F.  Casperson   (M'64),  Scale  Insp.,  C.   M.   St.   P.   &  P.   Railroad,  2524— 36th  Ave., 

N.  E.,  Minneapolis,  Minn. 
Kenneth   Cavins   (A'60),   Vice   Pres.,   Fairmont   Railwav   Motors,   Inc.,  332  S.   Michigan 

Ave.,  Chicago,  111.  60604 
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Design  MULTI-PLATE 
structures  more  efficiently  with 
the  ring  compression  method 


Designed  by  the  ring  compression  method,  this  huge  Armco 
MULTI -PLATE  Arch  easily  supports  65-ton  trucks  passing  over  it. 

This  underpass  for  a  railroad  track  is  an  Armco  Multi- 
Plate®  Arch  with  a  span  of  23  feet  7  inches  and  rise  of  18 
feet  3lA  inches.  Designed  by  the  ring  compression  method 
and  with  properly  compacted  backfill,  it  readily  supports  65- 
ton  trucks  passing  over  it.  The  unpaved  roadway  is  9  feet 
above  the  top  of  the  structure. 

Analyzing  soil-structure  interaction  by  the  ring  compression 
method  provides  the  information  needed  to  design  larger- 
diameter  Multi-Plate  structures  and  higher  fills.  This  infor- 
mation also  helps  in  making  the  most  efficient  use  of  steel. 

Next  time  you  need  an  underground  structure,  design  with 
Armco  Multi-Plate  by  the  ring  compression  method.  You're 
likely  to  be  surprised  how  economically  Multi-Plate  can  do 
the  job.  For  complete  information  on  Multi-Plate  or  the 
ring  compression  method  of  design,  write  Metal  Products 
Division,  Armco  Steel  Corporation,  Department  M-1925, 
P.  O.  Box  800,  Middletown,  Ohio  45042. 


ARMCO   Metal  Products  Division 


V 
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I.  A.  Caywood  (A'59),  Vice  Pres.,  DeLeuw,  Cather  &  Co.,  1522  K  Street,  N.  W.,  Wash- 
ington, D.  C.  20005 
H.  W.  Celander  (M'59),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chi- 
cago, 111.  60606 
L.   A.   Cerrone   (M'60),  Asst.   Gen.   Bldg.   Insp.,   Illinois  Central  Railroad,   135  E.   11th 

PI.,  Chicago,  111.  60605 
P.  C.  Chamberlain  (M'41),  Asst.  to  Engr.  Struct.,  Erie  Lackawanna  Railroad,  Midland 

Bldg.,  Cleveland,  Ohio  44115 
J.  W.   Chambers  (M'42),  Brdg.   Const.  Engr.,  Missouri  Pacific  Railroad,   1211   Missouri 

Pacific  Bldg.,  St.  Louis,  Mo.  63103 
C.  J.  Chamaraz  (M'60),  Arch.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago,  111. 

60605 
A.  B.  Chaney  (M'47,  L'61),  Ret.  Engr.  Maint.  of  Way,  Missouri  Pacific  R.  R.,  3  Sun 

Valley  Road,  Little  Rock,  Ark. 
W.  E.  Chapman  (M'59),  Ret.  Chief  Engr.— Maint.,  Central  of  Georgia  Ry.,  Savannah, 

Ga.  31401 
A.  W.   Charvat  (M'59),  Engr.  Bldgs.,  Chicago,  Rock  Island  &  Pacific  R.  R.,   139  W. 

Buren  St.,  Chicago,  111.  60605 
A.  L.  Chisholm  (M'62),  Asst.  B.  &  B.  Supvr.,  Northwestern  Pacific  R.  R.,  920  Tamal- 

pais  Ave.,  San  Rafael,  Calif. 
M.   C.   Christensen  (M'63),  Div.   Engr.,   Chicago  &  North  Western  Railway,  500  W. 

Madison  St.,  Chicago,  111.  60606 
H.  B.  Christianson  (M'28,  L'57),  Ret.  Spec.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  997 

Bob  O'Link  Rd.,  Highland  Park,  111. 
J.  E.  Christian  (M'59),  Asst.  Supr.  B.  &  B.  &  W.  S.,  N.  F.  &  G.  Railroad,  Rainelle, 

W.  Va. 
H.  M.  Church  (M'39,  L'49),  Ret.  Gen.  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Ry.,  509 

North  Boulevard,  Richmond,  Va. 
H.   Clark   (A'65),   Reg.   Engr.— R.   Rs'.,  Armco  Steel  Corp.,  Metal  Prod.   Div.,  20  N. 

Wacker  Dr.,  Chicago,  111.  60606 
J.   G.   Clark   (A'63),   Pites.,   Clark,   Dietz,   Painter  &  Assoc.   Engrs.,   211   N.    Race   St., 

Urbana,  111. 
K.  L.  Clark  (M'39),  Prin.  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chi- 
cago, 111.  60606 
W.  H.  Clark  (M'59),  Dist.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Topeka,  Kans. 

66612 
P.  W.  Clinebell  (A'66),  Clark,  Dietz  &  Associates,  211  N.  Race  St.,  Urbana,  111. 
H.   F.   Clouette   (M'53),   B.    &   B.   Supvr.,   Northwestern  Pacific  Railroad,   San  Rafael, 

Calif. 
J.  R.  Coates  (M'61),  Asst.  Brdg.  Supvr.,  New  Orleans  Public  Belt  R.  R.,  546  Carondelet 

St.,  New  Orleans,  La. 
G.  W.  Cobb  (M'60),  Sr.  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  963  6th  St.,  Sparks, 

Nev. 

C.  J.    Code   (M'61),    Ret.   Asst.    Chief  Engr.,   Pennsylvania  Railroad,   P.   O.   Box  283, 

Devon,  Pa. 
J.  W.  Coles  (M'64),  Asst.  Supvr.  B.  &  B.,  Louisville  &  Nashville  R.  R.,  4100  Vander- 

bilt  Rd.,  Birmingham,  Ala.  35217 
P.  B.  Collier  (M'38,  L'62),  Ret.  Supt.  Scales,  Missouri  Pacific  R.  R.,  287  Washington 

St.,  Camden,  Tenn.  38320 
T.  E.  Collings  (M'53),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  Aberdeen,  S.  Dak. 

A.  A.   Colvin  (M'37,   L'57),   Ret.    Div.    Engr.,   Chicago   &  North  Western   Ry.,    1000 

Prospect  Ave.,  Norfolk,  Neb. 

D.  P.  Cone  (A'60),  Pres.,  American  Concrete  Crosstie  Corp.,  P.  O.  Box  11476,  Tampa, 

Fla.  33610 

B.  G.  Conner  (M'66),  B.  &  B.  Supvr.,  Southern  Railway,  Princeton,  Ind. 

L.  E.  Conner  (M'59),  Gen.  Supvr.  Rdwy.   Equip.,  Seaboard  Air  Line  R.  R.,  Hamlet, 
N.  C. 

C.  F.  Conniff  (M'64),  Jr.  Engr.,  Louisville  &  Nashville  R.  R.,  P.  O.  Box  9021,  Birmins- 

ham,  Ala.  35213 

D.  W.  Converse  (M'40,  L'59),  Ret.  Bridge  Engr.,  Akron,  Canton  &  Youngstown  R.  R., 

360  Litchfield  Rd.,  Akron  5,  Ohio 
J.  C.  Cook,  Jr.  (M'59),  Asst.  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa 

Fe  Ry.,   13  W.  Zenith,  Temple,  Texas 
S.   A.   Cooper  (M'59),   Ch.   Engr.,   Gulf,   Mobile   &   Ohio   R.   R.,    104   St.   Francis   St., 

Mobile,  Ala. 
R.  K.  Corbett  (M'56),  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

2751  "F"  St.,  San  Bernardino,  Calif. 
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The  Conley  Sliding  Joints 
use  a  wing  rail  to  relieve 
welded  rail  track  expansion 
and  contraction,  which 
frequently  causes  track 
buckling,  spreading,  spike 
pulling,  pull-aparts  and 
other  damages  that  inter- 
rupt traffic. 


OVER  200 
INSTALLATIONS    ON 
TWELVE    RAILROADS 


Takes 

Care 

Of 


WELDED  RAIL  EXPANSION 


Engineered  for  dependable  operation  and  built  for  last- 
ing ruggedness,  Conley  Sliding  Joints  effectively  and 
positively  compensate  for  the  expansion  and  contrac- 
tion of  welded  track  rails. 


The  Conley  Sliding  Joint  instal- 
lation pictured  above  shows  the 
heavy  wheel  tread  provided  at 
all  times  regardless  of  how 
much  expansion,  or  contraction 
is  taking  or  has  already  taken 
place.  These  sliding  joints  with 
extra  heavy  wheel-guide  rails, 
weigh  over  2,400  pounds  each. 

Each  unit  is  complete  within 
itself.  Each  one  functions  inde- 
pendently of  the  other.  Each  is 
fully    automatic    and    responds 


solely  to  the  variations  induced 
by  temperature  changes  — 
whether  hot  or  cold.  These 
joints  are  non-freezing,  non- 
binding,  non-locking  and  non- 
buckling.  The  sliding  wing  rails 
move  only,  if  and  when  tem- 
perature changes. 

Use  Conley  Sliding  Joints  on 
trestles,  curves  or  in  other 
critical  locations  where  rail  ex- 
pansion and  contraction  must  be 
relieved. 


SLIDING  JOINT  RAILS 

Completely  Automatic       —       Temperature  Controlled 


Our  engineering,  manufacturing  and 

installation  advisory  services  are  offered 

gratis  and  without  obligation. 


ONLEY 


Take  a  good  look  at  the 
labove  photo.  It  shows  you 
(how  the  Conley  Sliding  Joint 
wing  rail  moves  to  relieve 
{expansion  or  contraction 
of  welded  track.  The  units 
[require  practically  no 
maintenance. 


CONLEY  FROG  AND  SWITCH  CO. 

MANUFACTURERS  OF 
RAILROAD  TRACK  MATERIALS  —  SELF  GUARDED  FROGS  -  MANGANESE 
BRIDGE  RAILS  -  SLIDING  JOINTS  -  CROSSINGS  -  FROGS  -  SWITCHES 
ACCESSORIES  -  RAIL  AND  MANGANESE 

COMMERCIAL  FORGINGS  —  ALLOY  -  CARBON  -  HEAT  TREATING  -  DIES 
362    BOOLEY   AVE.  MEMPHIS,  TENN.    38109  PHONE   948-4593 
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F.  J.  Corporon  (A'50),  Engrg.  Adm.,  National  Account  Sales,  Motorola  Comm.  &  Elec- 
tronics, Inc.,  167  N.  Elmwood  Ave.,  Oak  Park,  111.  60302 

J.  T.  Cothran  (M'63),  B.  &  B.  Supvr.,  Southern  Railway,  Columbia,  S.  C. 

R.  F.  Cothran  (M'57),  Asst.  Div.  Engr.,  Southern  Railway,  1104  Bearden  Drive,  Knox- 
ville,  Tenn. 

E.  W.  Cox  (A'60),  Mgr.  Ry.  Sis.,  W.  T.  Cox  Co.,  580  Hiway  54  West,  Camdenton,  Mo. 

F.  H.  Cramer  (M'27,  L'54),  Ret.   Bridge  Engr.,   Chicago,  Burlington  &  Quincy  R.  R., 

2739  Agatite  Ave.,  Chicago,  111. 

J.  C.  Crane  (M'57),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  2743  15th  Place,  Forest 
Grove,  Ore. 

T.  F.  Creed,  Jr.  (A'62),  Res.  Mgr.,  Sverdrup  &  Parcel  and  Assoc,  Inc.,  Barnett  Natl. 
Bank  Bldg.,  Jacksonville,  Fla. 

C.  W.  Creek  (M'57),  Asst.  Supvr.  Struc,  Pennsylvania  Railroad,  Union  Station,  Chi- 
cago, 111.  60606 

J.  M.  Cresham  (J'65),  Designer,  Illinois  Central  Railroad,  109  E.  12th  St.,  Blue  Island, 
111. 

M.  J.  Crespo  (M'56),  Gen.  Supvr.  Brdg.  &  Str.,  Western  Pacific  R.  R.,  526  Mission  St., 
San  Francisco,  Calif.  94105 

R.  C.  Crosby  (A'61),  President,  Kershaw  Mfg.  Co.,  P.  O.  Box  1711,  Montgomery  1,  Ala. 

E.  T.  Cross  (A'46,  L'65),  Ret.  Vice  Pres.,  Armco  Steel  Corp.,  51  Sleed  Creek  Rd.,  Ken- 
tucky Lake  Village,  Gilbertsville,  Ky. 

A.  W.  Cruikshank  (M'50),  B.  &  B.  Supvr.,  Delaware  &  Hudson  Railroad,  Watervliet, 
N.  Y. 

L.  F.  Currier  (M'58),  Asst.  Brdg.  Engr.,  Louisville  &  Nashville  R.  R.,  9th  &  Broad- 
way, Louisville,  Ky.  40201 

W.  T.  Crutchfield  (M'64),  Asst.  Gen.  Fore.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Fort 
Madison,  Iowa 

C.  P.  Cummins  (A'48),  Bridge  Engr.,  St.  Louis  Co.  Div.  of  Highways,  Clayton  5,  Mo. 
H.  D.  Curie  (M'42,  L'64),  Ret.  Mast.  Carp.,  Baltimore  &  Ohio  R.  R.,  Garrett,  Ind. 

D.  G.  Cushman  (M'63),  Asst.  B.  &  B.  Supvr.,  Chicago  &  Eastern  Illinois  R.  R.,  613 

N.  Broadway,  Salem,  111. 


A.  R.  Dahlberg  (M'57),  Asst.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Amarillo,  Texas 
H.   M.  Dalziel   (M'59),  Ret.   Ch.  Engr.,   South  Buffalo  Railway,  Parkhurst  Aprs.,  Apt. 

E-4,  Bethlehem,  Pa.  19018 
J.    R.    Davenel    (M'64),    Sys.    Bridge    Insp.,    Southern   Pacific    Co.,    913    Franklin   Ave., 

Houston,  Texas  77001 
J.   J.   David   (M'53),   Supvr.   Auto   &  Work   Equip.,   Southern  Pacific   Co.,   613   Dafney 

Dr.,  Lafayette,  La. 
J.   W.   Davidson  (M'57),  Engr.   Bridges,  Chicago,  Burlington  &  Quincy  R.  R.,  547  W. 

Jackson  Blvd.,  Chicago,  111.  60606 
M.  C.  Davidson  (M'64),  Asst.   Struct.   Engr.,  St.   Louis-San  Francisco  Ry.,  Springfield, 

Mo.  65802 
Tracy   Davidson   (A'65),   Asst.   Mgr.,   Globe   Chemical   Co.,   80  E.   Jackson   Blvd.,   Chi- 
cago, 111.  60604 
D.    W.    Davis    (M'65),   Ch.    Engr.,   Canton    Railroad,    P.    O.    Box   447,    Baltimore,    Md. 

21203 
H.  E.  Davis  (M'40),  Supvr.  B.  &  B.,  New  York  Central  R.  R.,  2700  Pine,  Mattoon,  111. 
L.  M.   Davis  (M'63),  Asst.   Gen.   Fore.   B.   &  B.-W.  S.,  Atchison,  Topeka  &  Santa  Fe 

Ry.,  Newton,  Kans. 
V.  W.  Davis  (A'60),  Mgr.  R.  R.  Sis.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  P.  O.  Box 

1343,  Atlanta,  Ga. 
F.  D.  Day  (M'49),  Supvr.  Str.,  Pennsylvania  Railroad,  Penn.  Station,  Pittsburgh  22,  Pa. 
C.  D.  Deal  M'59),  Supvr.  Work  Equip.  &  Weld.,  New  York  Central  Railroad,  P.  O. 

Box  95,  Verplanck,  N.  Y. 
H.  H.  Decker  (M'08,  L'38),  Ret.  Engr.  of  Maint.,  Chicago  &  North  Western  Ry.,  Des 

Moines,  Iowa 
L.   J.   Deno   (M'47),   Maint.    Engr.,   Chicago   &   North   Western   Ry.,   400  W.   Madison, 

Chicago,  111.  60606 
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WHY  SWITCH 
TO  LARGER 
TIE  PLATES? 


USE 

BIRD 

Self- 
Sealing 
Tie 
Pads 

with  smaller  plates 


Note  excellent  condition  of  these  ties  after  9  years'  service  on 
railroad  bridge  spanning  the  Ohio  River  at  Louisville, 
Kentucky.  7Vl '  x  1  0"  tie  plates  were  installed  with  Bird  Self- 
Sealing  Tie  Pads  when  ties  were  new  in  1948.  Vulnerable 
underplate  and  spike  hole  areas  are  in  as  good  condition 
today  as  they  were  9  years  ago.  (Photos  courtesy  of 
Kentucky  &  Indiana  Terminal  Railroad.) 


Here's  conclusive  proof  that 
smaller  tie  plates,  used  with 
Bird  Self-Sealing  Tie  Pads, 
carry  the  load  satisfactorily 
while  affording  better  protec- 
tion than  larger  tie  plates  with- 
out pads.  This  bridge  installa- 
tion, on  a  6°  curve,  is  subjected 
to  the  heavy  tonnage  of  three 
railroads.  After  nine  years  of 
service,  Bird  Self-Sealing  Tie 
Pads  are  still  firmly  sealed  to 
the  tie.  The  vulnerable  under- 


Buy  the  Best 


plate  and  spike-hole  areas  of  the 
ties  are  in  as  good  condition  as 
the  day  they  were  installed. 
Moisture  and  abrasive  materials 
could  not  penetrate  the  effective 
seal  of  the  pad  to  the  tie. 

So  why  switch  to  larger  tie 
plates?  Instead  use  Bird  Self- 
Sealing  Tie  Pads  with  smaller 
plates  for  longer  tie  life.  For 
informative  booklet,  containing 
facts  and  figures  on  actual  dollar 
savings,  write  to  Bird  Tie  Pads, 
East    Walpole,    Massachusetts. 


Buy  BIRD 
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J.  T.  Derryberry  (M'55),  Supvr.  B.  &  B.,  Western  Maryland  Railway,  Cumberland,  Md. 
G.  E.  Detzel  (A'45),  Geo.  E.  Detzel  Company,  1231  Draper  St.,  Cincinnati  14,  Ohio 
J.   W.   DeValle   (M'59),   Chief   Eng.,   Brdgs.   &   Str.,   Southern  Railway,   99   Spring  St., 

Atlanta,  Ga.  30303 
E.  C.  De  Witt  (M'61),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  770  Third  St.,  San 

Francisco,  Calif. 
H.    M.    Dick    (M'42,    L'59),    Ret.    Supvr.    Struct.,    Pennsylvania   Railroad,    302    Walnut 

Circle,  Shiremanstown,  Pa. 
M.  H.  Dick  (M'37),  Vice  Pres.   &  Ed.,  Railway  Track  &  Structures,  Simmons-Board- 

man  Pub.  Corp.,  14  E.  Jackson  Blvd.,  Chicago,  111.  60604 
C.  A.  Dimick  (M'57),  Supvr.  B.  &  B.,  New  York  Central  Railroad,  Springfield,  Mass. 
C.  E.  Dixon  (M'55),  Supvr.  B.  &  B.,  Maine  Central  Railroad,  298  Fern  St.,  Bangor, 

Maine 
T.  S.  Doggett  (M'59),  Supvr.  B.  &  B.  &  M.  Force,  R.  F.  &  P.  Railroad,  2500  W.  Broad 

St.,  Richmond,  Va. 
R.   E.   Dove  (M'34,  H'65),  Asso.   Editor,  Railway  Track  &  Structures,   14  E.  Jackson 

Blvd.,  Chicago,  111.  60604 

E.  M.  Dower  (M'64),  Asst.  Engr.,  Delaware  &  Hudson  Railroad,  Plaza  Bldg.,  Albany, 

N.  Y. 
J.  V.  Duchac  (M'27,  L'60),  Ret.  Supvr.  B.  &  B.,  Chicago  &  North  Western  Ry.,  525 
Virginia  St.,  Antigo,  Wis. 

F.  J.  Duffle,  A'46,  L'61),  Ret.  Engr.  Serv.  Rep.,  Oxweld  Railroad  Dept,  Linde  Co., 

610  W.  6th  St.,  Sterling,  111.  61081 
P.  E.  Duffy  (M'63),  Supvr.  B.  &  B.,  Great  Northern  Railway,  Minneapolis,  Minn. 
Fred  Duncan  (M'62),  Rdm.,  Norfolk,  Franklin  &  Danville  Ry.,  Lawrenceville,  Va. 
Frank  Duresky,  Jr.  (M'42,  L'65),  Ret.  Supvr.  B.  &  B.,  Chicago  &  North  Western  Ry., 

366  Utah,  S.  E.,  Huron,  So.  Dak. 


J.  M.  Eargle  (M'53),  Mast.  Carp.,  Seaboard  Air  Line  R.  R.,  990  Chattahoochee  Ave., 

N.  W.,  Atlanta  18,  Ga. 
C.   M.   Eichenlaub   (M'43,   L'60),  Ret.   Supt.,   San  Diego  &  Arizona  Eastern  Ry.,  2385 

San  Diego  Ave.,  San  Diego,  Calif.  92110 
J.   E.   Eisemann   (M'61),   Chief  Engineer — W.   L.,   Atchison,   Topeka   &   Santa   Fe   Ry., 

900  Polk  St.,  Amarillo,  Texas  79101 
C.   E.   Elliott   (M'50),   Engr.   Trk.,   Western   Pacific  Railroad  Co.,  526   Mission  St.,  San 

Francisco,  Calif.  94105 
J.   S.  Ellis  (M'57),  Supvr.  B.  &  B.-W.  S.,  Chesapeake  &  Ohio  Railway,  1250  Colrain, 

S.  W.,  Grand  Rapids,  Mich. 
G.   L.   Ellms   (M'65),  Engr.   M.   of  W.,   Lehigh   &  Hudson  River  Ry.,   P.   O.   Box  286, 

Warwick,  N.  Y.  10990 
Louis   Elower  (M'48),   Trav.   Bridge   Insp.,   Erie-Lackawanna  R.   R.,   117  Central  Ave., 

Owega,  N.  Y. 

E.  M.   Enger  (M'47),  Div.  Engr.,  Chicago  &  North  Western  Railway,  275  E.  4th   St.. 

St.  Paul,  Minn.  55101 
T.  J.  Engle  (M'59),  Engr.  Bldgs.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  2016  Giddings 

St.,  Chicago,  111.  60625 
V.  E.  Engman  (M'20,  L'52),  Ret.  Chief  Carp.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.   R.,  2936 — 44th  Ave.   So.,  Minneapolis  6,  Minn. 
W.  A.  Enstrom   (A'56),  Gen.  Mgr.,  RR.  Prod.  Div.,  Pettibone  Mulliken  Corp.,  4710  W. 

Division  St.,  Chicago,  111.  60651 
J.  A.  Erskine  (M'59),  Asst.  B.  &  B.  Engr.,  Gulf,  Mobile  &  Ohio  R.  R.,  Mobile,  Ala. 

F.  L.  Etchison  (M'59),  Asst.  to  Pres.-Engrg.,  Western  Maryland  Railwav,  300  St.  Paul 

Place,  Baltimore,  Md.  21202 
Robert   Evans   (A'59),   R.   R.   Sis.   Engr.,   Armco   Steel   Corp.,   Metal  Prod.   Div.,  20  N. 

Wacker  Dr.,  Chicago,  111.  60606 
F.  W.  Evinger  (A'46),  R.  R.  Rep.,  The  Lehon  Co.,  Warren  at  25th  Ave.,  Bellwood,  111. 
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PETTIBONE  "25"  MULTIKRANE  has  25,000 
lbs.  capacity  lift  at  a  10  ft.  radius  capacity 
range.  All  Hydraulic  Controls,  Telescopic 
Boom,  Full  360°  Rotation,  Four  Wheel 
Brakes,  Four  Wheel  Steer.  Out-performs 
any  other  Hydraulic  Crane. 


PETTIBONE  "15"  MULTIKRANE, 
15,000  lbs.  capacity  at  12  ft.  radius 
capacity  range,  has  all  features  of 
the    Pettibone    "25"    Multikrane. 


Over  80  Years  of  Service 
to  the  Railroad  Industry 


PETTIBONE  MULLIKEN  CORPORATION 

RAILROAD    DIVISION 

141    West  Jackson  Boulevard,  Chicago  60604 


78  Directory 


E.  H.  Fairchild  (M'58),  Asst.  Engr.,  Union  Pacific  Railroad,  North  Platte,  Neb. 

L.  M.  Firehammer  (M'19,  L'62),  Ret.  Supvr.  B.  &  B.,  Illinois  Terminal  R.  R.,  6046 
Hancock  Ave.,  St.  Louis,  Mo.  63139 

W.  H.  Flayhart  (M  59),  Gen.  Fore.  B.  &  B.,  Pennsylvania  Railroad,  Williamsport,  Pa. 

L.  E.  Flinn  (A'49),  Asst.  Vice  Pres.,  Hayes  Track  Appliance  Co.,  80  E.  Jackson  Blvd., 
Chicago,  111.  60604 

I.  G.  Forbes  (M'60),  Engr.  Bldgs.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 
111.  60605 

J.  E.  Foreman,  Jr.  (M'57),  Engr.  Struct. — Oper.,  Bessemer  &  Lake  Erie  R.  R.,  522 
Reynolds  Road,  Greenville,  Pa. 

C.  E.  Forseth  (M'50,  L'64),  Ret.  Div.  Engr.,  Western  Pacific  R.  R.,  1124  Oakmont  Dr., 
Walnut  Creek,  Calif.  99529 

O.  E.  Fort  (M'57),  Ch.  Engr.,  St.  Louis-San  Francisco  Ry.,  Springfield,  Mo.  65802 

J.  Fox  (M'55),  Supvr.  Maint.  of  Way,  Canadian  Pacific  Railway,  105— 16th  St.,  Rox- 
boro,  P.  Q.,  Canada 

R.  L.  Fox  (M'35,  L'65),  Ret.  Proc.  Engr.— Struct.,  Southern  Railway,  412  Hilltop  Ter- 
race, Alexandria,  Va. 

R.  E.  Frame  (M'65),  Asst.  Ch.  Engr.,  Southern  Pacific  Co.,  913  Franklin,  Houston, 
Texas  77001 

E,  T.  Franzen  (M'57),  Engr.  Str.,  Missouri  Pacific  Railroad,  Missouri  Pacific  Bldg.. 
St.  Louis,  Mo.  63103 

E.  R.  Fredrick  (M'65),  Engr.  B.  &  B.,  Florida  East  Coast  Ry.,  St.  Augustine,  Fla. 
32084 

J.  D.  Free  (M'61),  Asst.  Engr.  Const.,  Florida  East  Coast  Railway,  478  Arricola  Ave., 
St.  Augustine,  Fla. 

R.  M.  Frelich  (M'62),  Supvr.  Struct.,  Southern  Pacific  Co.,  916  S.  Pacific  Bldg.,  Hous- 
ton, Texas  77001 

G.  F.  Fritzingar  (M'57),  Asst.  Engr.,  Norfolk  &  Western  Railway,  1551  Railway  Ex- 
change Bldg.,  St.  Louis,  Mo.  63101 

H.  C.  Fronabarger  (M'49,  L'62),  Ret.  B.  &  B.  Supvr.,  Texas  &  Pacific  R.  R.,  554  S. 
Summit  Ave.,  Apt.  1119,  Fort  Worth,  Texas 

L.  M.  Frost  (M'38,  L'65),  Ret.  Supvr.  B.  &  B.,  Grand  Trunk  Western  Ry.,  22  Wealthy 
Rd.,  Rte.  6,  Box  48,  Battle  Creek,  Mich. 

T.  L.  Fuller  (M'59),  Engr.  Brdgs.,  Southern  Pacific  Co.,  65  Market  St.,  San  Francisco, 
Calif.  94105 


C.  W.  Gabrio  (M'47),  Engr.  Str.,  Norfolk  &  Western  Ry.,  2308  Longview  Ave.,  S.  W.. 

Roanoke,  Va. 
H.  H.   Gamble  (M'57),  Prog.   Dir.,  Boston  &  Maine  Railroad,  Greenfield,  Mass. 
R.   M.   Gamie   (M'61),   Mgr.,   Maint.   &   Repair   Dept.,   Kahului   Railroad   Co.,   Kahului, 

Maui,  Hawaii 
J.  P.  Gannon  (M'47),  Div.  Engr.,  Soo  Line  Railroad,  Stevens  Point,  Wis. 
E.   F.   Garland   (M'53),   Bridge   Supvr.,  New  Orleans  Public   Belt  R.   R.,  New  Orleans, 

La.  70105 

B.  Gatch,  Jr.  (M'62),  Jr.  Des.,  Elgin,  Joliet  &  Eastern  Ry.,  1141  Maple  Rd.,  Joliet,  111. 

60434 
W.   R.   Geer  (M'63),  Asst.   B.   &   B.   Supvr.,   Southern  Pacific  Co.,   1995  W.   25th  Ave., 

Eugene,  Ore. 
E.  G.  Gehrke  (M'59),  Asst.  Sec,  A.R.E.A.,  Sec,  Engr.  Div.,  A.A.R.,  59  E.  Van  Buren 

St.,  Chicago,  111.  60605 
S.   W.  George  (M'56),  Div.   Engr.,   Western   Maryland   Railway,  Cumberland,  Md. 

C.  J.  Geyer  (M'28,  L'56),  Ret.  Vice  Pres.,  Chesapeake  &  Ohio  Ry.,  Huntington,  W.  Va. 

D.  E.  Gibson  (M'63),  B.  &  B.  Mast.,  Canadian  National  Railways,  Capreol,  Ont,  Can. 
D.  S.  Gibson  (M'60),  Div.  Engr.,  Southern  Pacific  Co.,  654  E.  Commerce,  San  Antonio, 

W.  P.  Gibson  (M'63),  Sys.  Mast.  Carp.,  Spokane,  Portland  &  Seattle  Ry.,  1101  N.  W. 
Hoyt  St.,  Portland,  Ore. 
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FAMOUS 


\\ 


z# 


NON-FREEZE  HYDRANT 


Dimension  Details 

Female  inlet l'W 

Female  outlet   1" 

Height  oi  spout  above 

ground 30" 

Height  of  standpipe 

above  ground   12" 

Depth  oi  bury     .  3,  4,  5  ft. 


Cap 

Water  Tube 

Operating  Lever  Handle 

Spout 

Standpipe 

Valve  Stem 

Separator  Strip 

Valve  Body 

Disc 

Disc  Holder 

Standpipe  Housing 


The  FAMOUS  "84CT  HYDRANT  is  included  in  the  'LIST  OF 
ACCEPTABLE  INTERSTATE  CARRIER  EQUIPMENT  HAVING 
SANITATION  SIGNIFICANCE"  issued  by- the  United  States 
Public   Health  Service. 

!f  Brass  Standpipe  is  required,  it  will  be  furnished  on  order  at 
additional  cost. 


KEN-RAY 

BRASS  PRODUCTS,  INC. 

VERMONT,  ILLINOIS 


FEATURES 


IMPROVED  DESIGN  — FAMOUS 
"840"  NON-FREEZE  SELF  DE-ICING 
PASSENGER  COACH  HYDRANT 


1.  APPROVED  AND  RECOMMENDED  BY  HEALTH 
AUTHORITIES  THROUGHOUT  THE 
COUNTRY* 

2.  POSITIVE  SEALING  AGAINST  POLLUTION  OR 
CONTAMINATION,  BOTH  ABOVE  AND  BE- 
LOW GROUND.  REQUIRES  NO  UNDERGROUND 
WEEP  HOLE  OR  DRAIN  TUBE. 


3.  SELF  DE-ICING  DESIGN  ASSURES  EFFICIENT 
TEAR  ROUND  OPERATION  REGARDLESS  OF 
TEMPERATURE. 

4.  RUGGED  CONSTRUCTION  OF  DURABLE  MA- 
TERIALS MINIMIZES  WEAR  AND  RUST,  RE- 
DUCES SERVICE  AND  MAINTENANCE  RE- 
QUIREMENTS. 

5.  FOR  PARTS  INSPECTION  OR  RARE  ADJUST- 
MENT OR  REPLACEMENT  OF  PARTS,  THE 
FAMOUS  —  845  DISASSEMBLY  WRENCH  IS 
THE  ONLY  TOOL  REQUIRED  TO  REMOVE 
VALVE  BODY.  VALVE  STEM  AND  COMPLETE 
VALVE  ASSEMBLY  EASILY  LIFTED  OUT  OF 
PIPE. 

6.  THE  IMPROVED  DESIGN  FAMOUS—  84* 
FROST  PROOF  SELF  DE-ICING  HYDRANT  IS 
FABRICATED  BY  SPECIALISTS  IN  THE  FIELD 
OF  GOVERNMENT  APPROVED  HEAVY  DUTY 
NON-FREEZING  WALL  HYDRANTS  .  .  . 
GROUND  HYDRANTS  .       POST  HYDRANTS 

.  DOMESTIC  TYPE  NON-FREEZE  FAUCETS. 

7  ORIGINAL  UNIT  COSTS,  INSTALLATION 
COSTS  AND  REPLACEMENT  COSTS  REFLECT 
AN  ADDITIONAL  DESIRABLE  ELEMENT  .  . 
ECONOMY!    PRICES  ON  REQUEST 


*lt  may  be  well  to  check 
with  local  Health  and 
Sanitation  Authorities  be- 
fore installation. 


80  Directory 

T.  H.  Gies  (M'65),  Rd.  Mast.,  Chicago,  Burlington  &  Quincy  R.  R.,  145  N.  11th,  Lin- 
coln, Neb. 

J.  M.  Giles  (A'38),  R.  R.  Sales  Mgr.,  Caterpillar  Tractor  Co.,  Peoria,  111.  61611 

T.  A.  Gilleran  (A'64),  Sis.  Mgr.  R.  R.,  Binks  Manufacturing  Co.,  3114  W.  Carroll, 
Chicago,  111.  60612 

C.  G.  Gipson  (M'56),  Gen.  Fore.  B.  &  B.-W.  S.,  Atchison,  Topeka  &  Santa  Fe  R.  R., 
P.  O.  Box  1256,  Winslow,  Ariz. 

F.  E.    Gladwin   (M'50,   L'64),   Ret.   B.    &   B.   Supvr.,   Northwestern  Pacific  R.    R.,    11 

Garden  Ave.,  San  Rafael,  Calif. 
A.  M.  Glander  (M'36,  L'56),  Ret.  Chief  Carp.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.  R.,  806  Oakland  PL,  Austin,  Minn. 
J.    A.    Goforth    (M'54),   Maint.   Engr.,   Clinchfield   R.    R.    Co.,   Box    108,   Erwin,  Tenn. 

37650 

G.  G.  Golem  (M'64),  Asst.  Engr.,  Illinois  Central  Railroad,   135  E.  Eleventh  PL,  Chi- 

cago, 111.  60605 
C.  L.  Goodman  (M'64),  Asst.  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Railway,  Covington, 

Ky. 
E.  V.  Goodman  (M'65),  Gen.  Supt.,  Detroit  &  Mackinac  Railway,  Tawas  City,  Mich. 
W.  J.  Gottsabend  (M'57),  Supvr.  Str.,  Pennsylvania  Railroad,  230  E.  9th  St.,  Cincinnati, 

Ohio 
E.   A.   Graham   (M'61),  Asst.    Ch.   Engr.,   Colorado  &  Southern  Railway,  Ft.  Worth  & 

Denver  Railway,  600  Johnson  Bldg.,  Denver,  Colo.  80202 
A.  C.  Grant  (A'65),  Whitehead  &  Kales  Company,  58  Haltiner  St.,  River  Rouge,  Mich. 
A.  F.  Grant  (M'59),  Asst.  B.  &  B.  Supvr.,  Northern  Pacific  Railroad,  Missoula,  Mont. 
C.  C.  Green  (M'53),  Mast.  Carp.,  Baltimore  &  Ohio  Railroad,  Moundsville,  W.  Va. 
J.   G.   Greenlee   (M'61),   Clear.   Engr.,   Pennsylvania  Railroad,    1640 — Six  Perm  Center, 

Philadelphia^  Pa.  19104 
K.  E.  Gregory  (M'60),  Asst.  Division  Engineer,  Chicago,  Rock  Island  &  Pacific  R.  R., 

Blue  Island,  111. 
H.  M.  Gresham  (M'60),  Ch.  Engr.,   Texas  City  Terminal  Ry.,  P.   O.  Box  591,  Texas 

City,  Texas 
R.  A.  Grice  (M'60),  Asst.  B.  &  B.  Supvr.,  Norfolk  &  Western  Railway,  R.  R.   #4,  Box 

293,  Frankfort,  Ind. 
W.  H.   Guest  (A'62),  Vice   Pres.— Sis.,  MKT  Corporation,   100  Richards  Ave.,  Dover, 

N.  J.  07801 
R.  R.  Gunderson  (M'47),  Ch.   Engr.,  Western  Maryland  Railway,  300  St.  Paul  Place, 

Baltimore,  Md.  21202 
W.  J.  Gunkle  (M'66),  Gen.  Fore.  Struct.  Weld.,  Pennsylvania  Railroad,  Penna.  Station, 

Pittsburgh,  Pa.  15222 
R.  W.  Gustafson  (M'61),  Brdg.   Engr.,  Great  Northern  Railway,  175  East  Fourth  St., 

St.  Paul,  Minn.  55101 


H 

Allen  Haake  (M'65),  Designer,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago,  111. 
60605 

C.  A.  Hackett  (M'61),  Gen.  Brdg.  Insp.,  Southern  Pacific  Co.,  65  Market  St.,  San  Fran- 

cisco 5,  Calif. 

G.  P.  Haigh  (A'66),  Pres.,  Stan  H.  Haigh  Company,  1300  Minnesota  Bldg.,  St.  Paul, 
Minn.  55101 

H.  C.  Halliday  (M'59),  B.  &  B.  Mast.,  Canadian  National  Railways,  Kamloops,  B.  C, 
Can. 

H.  J.  Hamilton  (M'63),  Bridge  &  Build.  Insp.,  Missouri  Pacific  Railroad,  DeQuincy,  La. 

W.  A.  Hamilton  (M'65),  Bridge  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Topeka,  Kans. 

A.  A.  Hampton  (M'47,  L'62),  Ret.  Supvr.  B.  &  B.,  Missouri  Pacific  R.  R.,  903  S.  Sec- 
ond St.,  Monroe,  La. 

A.  E.  Hansen  (M'54),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  2501  East  D  St.,  Tacoma, 
Wash. 

D.  G.  Hansen  (A'62),  Ry.  Sis.  Mgr.,  Lewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave.,  S.  E., 

Minneapolis  14,  Minn. 
H.  M.  Harlow  (M'39),  Gen.  Supvr.  B.   &  B.,  Chesapeake  &  Ohio  Railway,  C.  &  O. 
Bldg.,  Huntington,  W.  Va.  25718 
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The  railroad  bridge  pictured  has 
been  protected  satisfactorily  with 
Brooks  Protective  Coating  for 
over  five  years.  The  steel  in  the 
structure  is  subjected  to  atmos- 
pheric contamination,  water  ac- 
tion and  winter  snow  and  ice. 

BROOKS 

PROTECTIVE  COATING  FOR 
BRIDGES  AND  BUILDINGS 

Corrugated  metal  buildings  are  subjected  to  corrosion  and  in  some 
cases,  severe  corrosive  conditions  exist.  Brooks  Protective  Coating 
will  resist  corrosion  which  causes  deterioration  to  metal  surfaces. 

Easily  applied  by  spray  or  brush. 

Talk  it  over  with  the  BROOKS  OIL  man  near  you ! 


The  BROOKS  OIL  Company 

Established  1876 

General  offices  and  U.S.  plant:   3304  East  87th  Street*  Cleveland  27,  Ohio 
Canadian  offices  and  plant*.    461  Cumberland  Avenue*    Hamilton,  Ontario 


The  Brooks  Oil  International  Company.  Exporters 
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C.  A.  Harmaii  (M'58),  Gen.  Fore.  B.  &  B.,  Pennsylvania  Bailroad,  Pennsylvania  Sta- 
tion, Baltimore,  Md. 

W.  C.  Harman  (M'll,  L'54),  Bet.  Supvr.  B.  &  B.,  Southern  Pacific  Company,  656 
Cedar  St.,  San  Carlos,  Calif. 

A.  R.  Harris  (M'40,  L'61),  Ret.  Engr.  Bridges,  Chicago  &  North  Western  Ry.,  1440 
Regina  Dr.,  West,  Largo,  Fla.  33540 

E.  N.  Harris  (M'60),  Gen.  B.  &  B.  Fore.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Ft.  Madi- 

son, Iowa 

L.  C.  Harris  (M'64),  Asst.  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa  Fe 
By.,  5629  Wedgmont  Circle,  Ft.  Worth,  Texas 

G.  C.  Harrison  (M'59),  Ch.  Engr.,  Los  Angeles  Junction  By.,  4521  Produce  Plaza, 
Los  Angeles,  Calif.  90058 

C.  G.  Hatfield  (M'65),  Asst.  Engr.,  Bangor  &  Aroostook  Railroad,  Houlton,  Maine 

T.  H.  Hawley  (M'57),  Asst.  Engr.,  Chicago  &  Illinois  Midland  Ry.,  15th  &  N.  Grand, 
Springfield,  111.  62705 

W.  Hayduk  (M'65),  Engr.  Struct.,  New  York  Central  Railroad,  466  Lexington  Ave., 
New  York,  N.  Y.  10017 

J.  E.  Heck  (M'38,  L'65),  Ret.  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Ry.,  4950  Win- 
chester Ave.,  Ashland,  Ky.  41101 

R.  L.  Hecker  (M'47),  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Railway,  R.  R.  2,  8701 
Brookville  Rd.,  Plymouth,  Mich. 

W.  J.  Hedley  (M'50),  Asst.  Vice  Pres.,  Norfolk  &  Western  Ry.— West.  Reg.,  1618  Rail- 
way Exchange  Bldg.,  St.  Louis,  Mo.  63101 

R.  H.  Heinlen  (M'57),   Div.   Engr.,  Atchison,   Topeka  &  Santa  Fe  Ry.,  Fort  Worth, 

H.  Heiszenbuttel  (M'17,  L'50),  Ret.  B.   &  B.  Supvr.,  Chicago  &  North  Western  Ry., 

808  S.  3rd  St.,  Norfolk,  Neb. 
Joseph  Helfrich  (M'64),  B.  &  B.  Supvr.,  Lehigh  Valley  Railroad,  Buffalo,  N.  Y. 
R.    D.   Hellweg  (M'47),  Asst.   Reg.   Engr.,   Gulf,  Mobile  &  Ohio  Ry.,  P.   O.   Box   17, 

Bloomington,  111. 
J.  M.  Helm  (M'63),  Designer,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago,  111. 

60605 
C.  E.  Helmle  (M'59),  Asst.   to  Ch.   Engr.,   Southern  Pacific  Co.,  916  So.  Pac.   Bldg., 

Houston,  Texas  77002 

A.  F.  Hemmer  (M'59),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  4310  N.  56th 

St.,  Omaha,  Neb.  68104 
Birger  Hemstad  (M'37,  L'57),  Ret.  Mast.  Carp.,  Great  Northern  Ry.,  1120  Becker  Ave. 

West.,  Willmar,  Minn. 
W.  P.  Hendrix  (M'54),  Area  Engr. — Struct.,  Pennsylvania  Railroad,  532  Union  Station, 

Chicago,  111.  60606 
W.  F.  Herbort  (M'63),  Asst.  Supvr.  Struct.,  Pennsylvania  Railroad,  380  N.  High  St., 

Columbus,  Ohio 

B.  M.  Hickok  (M'51,  L'65),  Ret.  Supvr.  B.  &  B.,  New  York  Central  R.  R.,  220  W. 

Huron  Rd.,  Cleveland,  Ohio  44113 
R.  L.  Hill  (M'65),  Draftsman,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago,  111. 

60605 
N.   W.   Hillegass   (A'65),  Sis.   Rep.,   Pettibone  Mulliken  Corp.,   141  W.  Jackson  Blvd., 

Chicago,   111.  60604 
A.  B.  Hillman  (M'42,  L'59),  Ret.  Chief  Engr.,  Belt  Bailway  of  Chicago,  14030  Tracy 

Ave.,  Apt.  2-A,  Biverdale,  111.  60627 

F.  W.  Hillman  (M'17,  L'48),  Ret.  Asst.  Engr.  Maint.  of  Way,  Chicago  &  North  West- 

ern Ry.,   1104  N.  Harlem  Ave.,  River  Forest,  111. 

J.  T.  Hiner  (A'50),  Asst.  to  Vice  Pres.,  Frank  Speno  R.  R.  Ballast  Co.,  3386  Meyer  PL, 
Cincinnati,  Ohio  45211 

R.  L.  Hinn  (A'64),  West.  Terr.  Mgr.,  Air  Placement  Equipment  Co.,  P.  O.  Box  9601, 
Kansas  City,  Mo. 

H.  B.  Hoaglin  (J'65),  Jr.  Engr. — B.  &  B.,  Pennsylvania  Railroad,  405  Seneca  St., 
Buffalo,  N.  Y.  14204 

J.  C.  Hobbs  (M'58),  Engr.  Trk.  &  Str.,  R.  F.  &  P.  Railroad,  Broad  Street  Sta.,  Rich- 
mond, Va.  23220 

E.  W.  Hodgkins  (M'58),  Exec.  Sec,  American  Railway  Engr.  Assn.,  Exec.  Vice  Chmn., 
Eng.  Div.,  A.A.R.,  59  E.  Van  Buren  Ave.,  Chicago,  111.  60605 

Wm.  N.  Hoelzel  (A'49),  Mgr.  Prod.  Sis.,  Screw  &  Bolt  Corp.  of  America,  122  S.  Michi- 
gan Ave.,  Chicago,  111.  60603 

P.  Hofer  (A'56),  East.  Area  Mgr.,  R.  R.  Mach.  Div.,  Pettibone  Mulliken  Corp.,  5720 
Empire  State  Bldg.,  New  York,  N.  Y.  10001 

E.  C.  Hogel  (M'58),  B.  &  B.  Supvr.,  Union  Pacific  Railroad,  North  Platte,  Neb. 
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DUPONT 

WEED  AND  BRUSH  KILLERS 

.  .  .  will  lower  your  maintenance  costs 
by  controlling  vegetation  effectively 
for  a  season  or  longer 

Economical  control  of  weeds,  grass  and  brush  is  what  you  can  expect  when  you 
apply  dependable  Du  Pont  weed  and  "brush  killers. 

Unwanted  vegetation  causes  improper  drainage,  foul  ballast,  fire  hazards  .  .  . 
which   means   costly   maintenance   work. 

Weed    and    Brush    Killers'  Available    from    Du    Pont    Include: 

©   HYVAR®  X  bromacil  weed  killer 

Especially  effective  on  hard-to-kill  perennial  weeds  and  grasses 
such  as  Johnson,  Bermuda,  nut,  quack,  vasey  and  other  grasses. 
It's  also  effective  on  many  tough  to  control  broadleaf  species. 

•  HYVAR®  X-WS  bromacil  weed  killer 

A  water  soluble  powder  designed  primarily  for  situations  where 
spray  tank  agitation  is  not  available,  marginal  or  not  practical. 
Vegetation   control  after  application  is   identical  to  "Hyvar". 

•  KARMEX®  diuron  weed  killer 

•  TELVAR®  monuron  weed  killer 

Both  chemicals  offer  dependable,  versatile,  effective  and  long- 
term  control  of  weeds  and  grass. 

•  AMMATE®  weed  and  brush  killer  solution 

Controls  brush  effectively  and  most  important,  "Animate"  is  non- 
volatile— spray  won't  drift  to  damage  nearby  vapor-sensitive  crops 
such  as  cotton,  soybeans  and  vegetables. 

•  DYBAR®  fenuron  weed  and  brush  killer 

Pellets  of  "Dybar"  are  easy-to-use,  right  from  the  package  and 
are  ideal  for  controlling  light-to-medium  stands  of  brush  in  areas 
equipment  can't  reach. 

There's  a  Du  Pont  weed  and  brush  control  specialist  in  your  area.  Let  him  bring 
his  technical  knowledge  and  experience  to  help  you  solve  your  weed  and  brush 
control  problems.  Also,  ask  contract  applicator  representatives  for  additional  in- 
formation on  Du  Pont  weed  and  brush  killers  and  information  on  dry  formulated 
products  that  contain  Du  Pont  chemicals. 

On  all  chemicals,  follow  labeling  instructions  and  warnings  carefully. 

WEED  AND  BRUSH  KILLERS 


<§P1J) 


Better  Things  for  Better  Living 


E.   I.   Du    Pont  de   Nemours   &   Co.   (Inc.) 
Industrial   and   Biochemicals   Dept. 
Room   N-2539 


through  Chemistry    Wilmington,   Delaware    19898 
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J.  H.  Holliingsworth  (M'65),  Estimator,  Illinois  Central  Railroad,  3046  Ridge  Rd., 
Lansing,  111.  60438 

J.  L.  Holmes  (A'56),  Rep.,  Bird  Tie  Pad,  Inc.,  721   Second  Ave.,  West  Haven,  Conn. 

F.  Holstein  (A'48),  Pres.,  Fred  W.  Holstein  Co.,  P.  O.  Box  278,  Stanhope,  N.  J. 

S.  B.  Holt  (M'65),  Asst.  Engr.  Bldgs.,  Seaboard  Air  Line  Railroad,  3600  W.  Broad  St., 
Richmond,  Va.  23213 

J.  M.  Hopkins  (M'58),  Engr.  of  Des.,  Elgin,  Joliet  &  Eastern  Ry.,  1141  Maple  Rd.. 
Joliet,  111.  60434 

W.  S.  Hopkins,  Jr.  (A'49),  Proc.  Equip.  Tech.,  Air  Reduction  Sales  Co.,  18352  Chicago 
Ave.,  Lansing,  111. 

D.  E.  Home  (A'65),  Vice  Pres.,  Horne-Boatright  Chemical  Co.,  Inc.,  7301  W.  Lake 
St.,  St.  Louis  Park,  Minn.  55426 

M.  L.  Horney  (M'61),  Supvr.  B.  &  B.,  Illinois  Terminal  Railroad,  St.  Louis,  Mo.  03177 

F.  F.  Hornig  (M'47),  Div.  Eng.,  C.  M.  St.  P.  &  P.  Railroad,  Austin,  Minn. 

J.  G.  Howard  (M'53),  Asst.  B.  &  B.  Supvr.,  Western  Pacific  Railroad,  1025— 19th  St., 
Sacramento,  Calif. 

N.  D.  Howard  (M'26,  H'55),  Ret.  Exec.  Sec,  American  Railway  Eng.  Assn.,  2404  Ridge 
Ave.,  Evanston,  111. 

W.  A.  Howard  (M'63),  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  Ennis,  Texas 

A.  K.  Howe  (A'62),  Asst.  Dist.  Mgr.,  Sika  Chemical  Corp.,  35  Gregory  Ave.,  Passaic, 
N.  J. 

W.  C.  Howe  (M'59),  Engr.  B.  &  B.,  Bessemer  &  Lake  Erie  R.  R.,  Main  St.,  Green- 
ville, Pa. 

A.  C.  Hoyt  (M'47),  Ret.  Engr.,  B.  &  B.,  Elgin,  Joliet  &  Eastern  R.  R.,  301  Charles- 
ton, N.  E.,  Apt.  3,  Albuquerque,  N.  Mex. 

M.  H.  Hubbard  (M'48,  L'64),  Ret.  Asst.  Chief  Engr.— Sys.,  Chesapeake  &  Ohio  Rail- 
way, 2835  Scarsborough  Drive,  Richmond,  Va.  23235 

J.  B.  Huckabay  (M'58),  Gen.  Fore.  B.  &  B.-W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 
3513  Calle  Del  Sol,  N.  E.,  Albuquerque,  N.  Mex.  87106 

V.  T.  Huckaby  (M'47),  Asst.  Div.  Engr.,  Missouri-Kansas-Texas  R.  R.,  2802  Briggs 
Ave.,  Parsons,  Kans. 

W.  H.  Huffman  (M'41),  Asst.  Chief  Engr.— Const.,  Chicago  &  North  Western  Ry., 
400  W.  Madison  St.,  Chicago,  111.  60606 

C.  A.  Hughes  (M'65),  Asst.  Supvr.  Struct.,  Southern  Pacific  Co.,  Houston,  Texas  77001 
R.  W.  Humphreys  (M'47),  Asst.  to  Vice  Pres. — Oper.,  Northern  Pacific  Railway,  North- 
ern Pacific  Bldg.,  St.  Paul,  Minn.  55101 

H.  A.  Hunt  (M'59),  Asst.  Chief  Engr.,  Southern  Pacific  Co.,  916  So.  Pac.  Bldg.,  Houston, 
Texas 

A.  L.  Hunter  (M'60),  Struc.  Insp.,  Bessemer  &  Lake  Erie  R.  R.,  8  Park  Ave.,  Green- 
ville, Pa. 

J.  W.  Hutchens  (M'61),  Gen.  Supvr.  Work  Equip.,  Southern  Pacific  Co.,  429  Nassau 
Lane,  Hayward,  Calif. 

F.  W.  Hutcheson  (M'38),  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Ry.,  Newport  News,  Va. 

T.  B.  Hutcheson  (M'61),  Ch.  Engr.,  Seaboard  Air  Line  Railroad,  3600  W.  Broad  St., 
Richmond,  Va.  23213 

W.  A.  Hutcheson  (M'39,  L'63),  Ret.  Supvr.  Work  Equp.,  Chesapeake  &  Ohio  Ry.,  620 
Douglas  St.,  Clifton  Forge,  Va. 

V.  W.  Hutchings  (M'41,  L'63),  Ret.  B.  &  B.  Supvr.,  Southern  Pacific  Company,  3594 
E.   Central,  Fresno,  Calif.   93725 

D.  G.  Hutchinson  (M'50),  Asst.  B.  &  B.  Supvr.,  Western  Pacific  Railroad,  1031  Court 

St.,  Elko,  Nev.  89801 
J.  E.  Hutto  (M'5l),  Gen.   Brdg.  Insp.,  Seaboard  Air  Line  Railroad,  5504  Waters  Dr., 
Savannah,  Ga. 

E.  J.  Hynes   (M'58),  Transp.   Engr.,  Detroit,  Toledo  &  Ironton  R.  R.,   13530  Michigan 

Ave.,   Dearborn,  Mich. 


I 

F.  C.  Her  (M'65),  Asst.  Gen.  Fore.  B.  &  B.-W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

627  West  2nd  St.,  Winslow,   Ariz. 
J.  V.   Inabinet   (M'48,  L'63),  Ret.   Gen.  Bridge  Insp.,  Seaboard  Air  Line  R.  R.,   1142 

Monterey   St.,   Jacksonville,   Fla. 
J.  R.  Iwinski  (M'65),  Asst.  Engr.  Brdgs.,  Chicago,  Burlington  &  Quincv  R.  R.,  547  W. 

Jackson  Blvd.,  Chicago,  111.  60606 
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Kershaw  Trackwork  Machines 


Weed  And  Brush  Cutter  (Track  Patrol) 

Designed,  Tested,  and  Proven 

on  America's  Railroads 

Kershaw 


MANUFACTURING  CO.  W. 


MONTGOMERY 


W 


ALABAMA 


Trackwork  Equipment  Developed  and  Proven  On  the  Job 

Heavy  Duty  Ballast  Regulator,  Scarifier  and  Plow,  Standard  Ballast  Regulator,  Sacrifier  and  Plow, 
Track  Broom,  Super  Jack-All,  Standard  Jack-All  Kershaw  Kribber,  Two-Wheel  Kribber,  Tie  Bed  Sacrifier 
Tie  Inseter,  Track  Undercutter-Skeletonizer,  Ballast  Cleaner,  Crib-Adze,  Mocar  Crane,  Track  Crane  and 
Tie  Inserter,  Utility  Derrick,  Two-Ton  Rail  Derrick,  Tie  Replacer,  Dual  Tie  Saw,  Track  Liner,  Snow 
Switch  Cleaner,  Weed  and  Brush  Cutter  (Track  Patrol). 
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C.  E.  Jackman  (M'58),  Chief  Oper.  Off.,  Baltimore  &  Ohio  Railroad,  12  Grant  St., 
Pittsburgh,  Pa. 

H.  E.  Jackman  (M'44,  L'58),  Ret.  Mast.  Carp.,  Baltimore  &  Ohio  R.  R.,  570  Eastei 
Ave.,   Chillieothe,  Ohio 

C.  S.  Jackson  (M'62),  Jun.  Engr.,  Gulf,  Mobile  &  Ohio  R.  R.,  Bloomington,  111. 

T.  E.  Jackson  (M'40,  L'63),  Ret.  Gen.  B.  &  B.  Supvr.,  Southern  Pacific  Company, 
144   Sickles  Ave.,  San  Francisco,  Calif. 

T.  F.  Jacobs  (M'62),  Brdg.  &  Str.  Engr.,  Grand  Trunk  Western  R.  R.,  131  W.  Lafay- 
ette Blvd.,  Detroit,  Mich.  48226 

O.  M.  Japenga  (M'65),  Bldg.  Insp.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 
111.  60605 

J.  J.  Jawor  (M'54),  B.  &  B.  Insp.,  Pennylvania  Railroad,  1600  S.  Lumber  St.,  Chicago, 
111.  60616 

C.  Q.  Jeffords   (M'66),  Gen.  Supvr.  Rdy.  Mach.,  Atlantic  Coast  Line  Railroad,  Way- 

cross,  Ga. 
H.  W.  Jenkins  (M'40),  Ch.  Engr.,  N.  Y.,  N.  H.  &  H.  Railroad,  50  Meadow  St.,  New 

Haven,  Conn.  06506 
L.  H.  Jentoft  (M'59),  Ret.  Asst.  Ch.  Engr.,  Maint.  of  Way,  Erie  Lackawanna  Railroad, 

Park  Towers,  Apt.  303,  4800  Highway  7,  St.  Louis  Park,  Minn.  55416 
A.  C.  Johnson  (M'44),  Engr.  B.  &  B.,  Elgin,  Joliet  &  Eastern  Ry.,  1141  Maple  Rd., 

Joliet,  111.  60434 
A.   E.  Johnson  (M'63),  B.   &  B.   Supvr.,   Southern  Railway,  Chattanooga,  Term. 

A.  J.  Johnson  (M'64),  Asst.  Mast.  Carp.,  Baltimore  &  Ohio  Railroad,  518  S.  Peters  St., 

Garrett,  Ind. 

B.  O.  Johnson  (M'31,  L'63),  Ret.  Off.  Eng.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.  R.,  728  Avenida  Feliz,  Tucson,  Ariz. 

D.  H.  Johnson  (M'40,  L'60),  Ret.  Supvr.  B.  &  B.,  Chicago,  St.  Paul,  Minneapolis  & 

Omaha  Ry.,  1199  East  County  Road  B,  St.  Paul,  Minn. 

E.  A.  Johnson  (M'53),  Engr.  of  Br.,  Illinois  Central  Railroad,  135  E.  11th  PI.,  Chicago, 

111.  60605 
E.  B.  Johnson  (M'62),  Asst.  Engr.  Trk.  &  Struct.,  Chicago  &  Western  Indiana  R.  R., 

47  W.  Polk  St.,  Chicago,  111.  60605 
H.  L.  Johnson  (M'63),  B.  &  B.  Supvr.,  Missouri  Pacific  Railroad,  DeQuincy,  La. 
H.   T.   Johnson  (M'60),  Asst.   Supvr.   Str.,  Pennsylvania  Railroad,  8  Bruning  Rd.,  East 

Brunswick,  N.  J. 
R.  W.  Johnson  (M'64),  Sp.  Rep.,  Assoc,  of  Amer.  R.R's.,  59  E.  Van  Buren  St.,  Chicago, 

111.  60605 
R.  W.  Johnson  (M'22,  L'50),  Ret.  Asst.  Engr.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.  R.,   1980— 9th  Ave.,  Yuma,  Ariz.  85364 
G.  H.  Johnston  (M'50),  Bldg.  Supt,  Atchison,  Topeka  &  Santa  Fe  Ry.,  2011  Webster, 

Topeka,  Kans.  66604 
W.  A.  Johnson  (A'61),  Reg.  Engr.,  Armco  Steel  Corp.,  Metal  Products  Div.,  925  Vil- 

A.  C.  Jones  (M'38,  L'60),  Ret.  Supvr.  B.  &  B.,  Southern  Railway,  Route  3,  Box  1003, 

Birmingham  13,  Ala. 
A.   C.   Jones,  Jr.   (M'65),  Asst.   Proc.   Engr. — Struct,  Southern  Railway,  4717  Roswell 

Rd.,  Apt.  H-12,  Atlanta,  Ga.  30305 
E.  B.  Jones  (M'45),  Supvr.  Bridge  Erect.,  Chesapeake  &  Ohio  Railway,  Huntington  1, 

W.  Va. 
W.  J.  Jones  (M'62),  Engr.  Maint.  of  Way  &  Struct.,  Southern  Pacific  Co.,  65  Market 

St.,  San  Francisco,  Calif.  94105 
J.   A.   Jorlett   (M'40),   Struct.   Engr.,   N.   Y.   Imp.,   Pennsylvania   Railroad,  8  Hydrangea 

Rd.,   Levittown,  Pa. 
H.  R.  Julius  (M'63),  Supvr.  B.  &  B.  &  W.  S.,  Illinois  Central  Railroad,  1006)2  E.  4th 

St.,  Waterloo,  Iowa 


K 

F.  B.  Kahl  (M'59),  Asst.  Supt.— Maint.  Engr.,  Great  Northern  Ry.,  Klamath  Falls,  Ore. 

H.  L.  Kalousek  (A'63),  Pres.,  Air  Placement  Equipment  Co.,  P.  O.  Box  9601,  Kansas 
City,  Mo.  64134 

J.  L.  Kampwirth  (M'60),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chi- 
cago, 111.  60606 
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KEEP  EM  CLEAN! 


WEEDS-GRASS-BRUSH 

Chipman  Weed  Killers 
and  Application  Service 
Bound  Brook,  N.J.;  Chicago, 
St.  Paul,  Minn.;  N.  Kan- 
sas City,  Mo.;  Pasadena, 
Tex.;  Palo  Alto,  Calif.;  Port- 
land, Ore.;  Bessemer,  Ala. 


CONTROL 

CHIPMAN  CHEMICAL  COMPANY,  INC., 

Burlingame,  California 
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Justin  Kellogg  (A'56),  R.  R.  Sales  Repr.,  National  Lead  Co.,  445  Rerkley  Rd.,  Haver- 
ford,  Pa. 

R.  J.  Kelly  (A'58),  Kelly  System,  Inc.,  422  N.  Western  Ave.,  Chicago,  111. 

W.  G.  Kemmerer  (M'31,  L'56),  Ret.  Engr.  B.  &  B.,  Pennsylvania  Railroad,  508  Rocka- 
von  Rd.,  Narberth,  Pa. 

F.  A.  Kempe  (M'66),  Asst.  Bridge  Engr.,  Northern  Pacific  Railway,  St.  Paul,  Minn. 
55101 

J.  L.  Kendall  (M'49),  Supvr.  Struct.,  Pennsylvania  Railroad,  1st  Ave.  &  Nichls  Place, 
Williamsport,  Pa.   17704 

E.  L.  Kent,  Jr.  (A'62),  Sis.  Engr.,  Coast  Paint  &  Lacquer  Co.,  P.  O.  Box  1113,  Houston 

J.  R.  Kenyon  (M'55),  Gen.  B.  &  B.  Supvr.,  N.  Y.  N.  H.  &  H.  Railroad,  Union  Station, 

New  Haven,  Conn. 
C.  W.  Kick  (M'60),  Asst.  B.  &  B.  Supr.,  Northern  Pacific  Railway,  181  King  St.,  Seattle 

4,  Wash. 
E.   W.   Kieckers   (M'58),   Brdg.    Engr.,   Missouri   Pacific  Railroad,   Mo.   Pac.   Bldg.,  St. 

Louis,  Mo.  63103 

B.  J.  King  (M'66),  Brdg.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  121  East  6th  Street, 

Los  Angeles,  Calif.  90014 
T.  R.  Kinney  (M'61),  Engr.  Struct.,  Chicago  &  Eastern  Illinois  R.  R.,  646  Chicago  Rd., 

Chicago  Heights,  111. 
J.  G.  Kirchen  (M'64),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  2423  N.  Southport  Ave., 

Chicago,  111.  60614 
T.  C.  Kirkman  (M'61),  Civil  &  Industrial  Engineer,  H.  P.,  T.  &  D.  Railroad,  P.  O.  Box 

581,  High  Point,  N.  C. 

C.  A.  Klein  (M'58),  Brdg.  Maint.  Eng.,  Reading  Company,  12th  &  Market  Sts.,  Phila- 

delphia, Pa.   19107 
J.   P.   Kleinkort  (A'60),  Prod.   Mgr.,  American  Brake   Shoe  Co.,    155  N.   Wacker  Dr., 
Chicago,  111.  60606 

E.  C.  Klempnauer  (M'60),  B.   &  B.  Gen.  Fore.,  Kansas  City  Terminal  R.  R.,  Kansas 

City,  Mo.  64108 
L.  Kiosk  (A'59),  Pres.,  Railroad  Maintenance  Corp.,  1555  Grand  Concourse,  New  York, 

N.  Y.  10052 
R.   G.   Klouda  (M'56),  Asst.  Engr.,  C.   M.   St.   P.   &  P.  Railroad,  809  Union  Station, 

Chicago,  111.  60606 

F.  A.  Knudtson  (M'65),  Asst.  Engr.  Brdgs.,  Southern  Pacific  Co.,  65  Market  St.,  San 

Francisco,  Calif.  94105 
P.   L.   Koehler   (M'38),   Div.    Supt.,   Chesapeake    &   Ohio   Ry.,    14th   &   Madison   Sts., 

Covington,  Ky. 
M.  E.  Koenig  (M'57),  Div.  Engr.,  Chicago  &  North  Western  Ry.,  275  E.  4th  St.,  St. 

Paul   1,  Minn. 
W.    D.   Korrow   (M'65),   Supvr.    Struct.,    Long   Island   Railroad,   Jamaica   Station   Bldg., 

Jamaica,  N.  Y.  11435 
A.  T.  Krebs  (M'65),  Asst.  Engr.  Bldgs.,  Chicago  &  North  Western  Railway,  400  W. 

Madison  St.,  Chicago,  111.  60606 
A.  S.  Krefting  (M'35),  Ch.  Engr.,  Soo  Line  Railroad,  Minneapolis,  Minn.  55440 
K.  E.  Krisher  (M'65),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  126  Phillips 

St.,  Galesburg,  111. 
T.   W.   Krueger   (A'60),   Vice-Pres.    &   Gen.    Mgr.,   Duff-Norton   Co.,   P.   O.   Box   1719, 

Charlotte,  N.   C.  28201 
H.  H.  Kruse  (M'57),  Asst.  Supvr.  Bridge  Maint.,  C.   M.  St.  P.  &  P.  Railroad,  Union 

Station,  Chicago,  111.  60606 
L.   R.   Kubacki   (M'61),   Engr.   B.    &   B.,   Pennsylvania   Railroad,   6  Penn   Center  Plaza. 

Philadelphia,  Pa.   19104 
I.  J.  Kubly  (M'60),  B.  &  B.  Supvr.,  Illinois  Central  Railroad,  7102  S.  Luella,  Apt.  203, 

Chicago,  111. 
S.  E.  Kvenberg  (M'32,  L'62),  Ret.  Sup.  Build.  Maint.,  Chicago,  Milwaukee,  St.  Paul  & 

Pacific  R.   R.,   123  Stanton  Point  Rd.,  Ingleside,  111. 


J.  W.  Lacey  (M'46,  L'65),  Ret.  Repr.  R.   R.  Dept.,  Union  Carbide  Corp.,  Linde  Div. 
143  Calumet  Avenue,   Aurora,    111.   60506 
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RUST-OLEUM  helps  achieve  long  life 

protection  for  railroad  structures 

Here  is  the  practical  answer  to  your  corrosion  problems  on  bridges, 
buildings,  and  communications  equipment.  It's  Rust-Oleum's  com- 
plete coating  system  for  railroad  maintenance.  It  will  belp  you 
achieve  the  lowest  cost  per  square  foot,  per  year  of  protection. 
Consult  your  Rust-Oleum  Railroad  Specialist  ...  or  write  today 
for  your  copies  of  the  Rust-Oleum  Maintenance  Guide  for  the  Rail- 
road  Industry  and  the   Rust-Oleum   "Long  Life   Facts"  booklet. 

RUST-OLEUM 

® 

1UST-01EUM 
is  wot  ! 


There  is  only  one  Rust-Oleum 
Distinctive  as  your  own  fingerprint 


Rust-Oleum  is  available  in 

practically  all  colors,  including 

aluminum  and  white. 


RUST-OLEUM   CORPORATION 


2683   Oakton   Street,    Evanston,    Illinois 
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H.   A.    La  Chapelle   (M'61),  Chief  Engr.   &  Mgr.   Ind.   Devel.,  Green  Bay  &  Western 

Railroad,  P.  O.  Box  2507,  Green  Bay,  Wis.  54306 
W.   S.   Lacher  (M'22,  L'50),   Ret.   Sec.,  American  Railway  Engr.  Assn.,  407  E.   Fuller 

Rd.,  Hinsdale,  111. 
J.  B.  Lackey  (M'58),  B.  &  B.  Supvr.,  Louisville  &  Nashville  R.  R.,  1730  Deer  Lane, 

Louisville,  Ky. 
T.   W.   Landers   (M'61),   Off.   Engr.,   Quebec   North  Shore   &  Labrador  Ry.,  Sept  lies. 

Que., Can. 
L.  D.  Langham  (M'64),  Asst.   Div.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Clovis. 

N.  Mex.  88101 
A.  F.  Langmeyer  (M'60),  Gen.  Bldg.   Insp.,  Illinois  Central  Railroad,  135  E.   11th  Pi., 

Chicago,  111.  60605 
J.  H.  Langston  (M'59),  Rdm.,  St.  Louis-San  Francisco  Ry.,  Pensacola,  Fla. 
K.  Larson  (M'57),  Supvr.  B.  &  B.,  Chicago  &  North  Western  Ry.,  Boone,  Iowa 
M.  J.  Laurick  (M'62),  Supvr.  Struct.,  Pennsylvania  Railroad,  380  N.  High  St.,  Colum- 
bus, Ohio 
W.  W.  Lawson  (M'64),  Transit.  Insp.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  1536  Amadar, 

San  Pablo,  Calif. 
R.   R.   Lawton  (M'65),  Act.   Div.   Engr.,   Chicago  &  North  Western  Railway,  400  W. 

Madison  St.,  Chicago,  111.  60606 
J.  P.  Layer  (A'60),  Reg.  Engr.— R.  R.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  P.  O.  Box 

1343,  Atlanta,  Ga. 
E.  T.  Lea  (M'59),  Ch.  Engr.,  Columbus  &  Greenville  Ry.,  Columbus,  Miss.  39702 
A.  L.  Leach  (M'55),  Asst.  Engr.  of  Bridges,  Illinois  Central  R.  R.,   135  E.   11th  PI.. 

Chicago,  111.  60605 
W.    Ledyard    (M'62),    Div.    Engr.,   New   York    Central   Railroad,   466   Lexington   Ave., 

New  York,  N.  Y.  10017 
E.  B.  Lee  (A'65),  Dist.  Mgr.,  Nalco  Chemical  Co.,  471  Piedmont  Rd.,  Box  9276,  Hunt- 
ington, W.  Va. 
R.  W.  Lee  (M'61),  Supvr.  B.  &  B.,  Southern  Railway,  1406  Parson  St.,  Sheffield,  Ala. 
J.  F.   Lehman  (M'60),  Gen.   Fore.,  Pennsylvania  Railroad,  Union  Station,  Chicago,  111. 

60606 

E.  J.  Lehmkuhl  (A'60),  Sis.  Mgr.,  Arcair  Co.,  P.  O.  Box  406,  Lancaster,  Ohio 

F.  J.  Leinweber  (M'47),  B.   &  B.   Mast.,  Canadian  National  Railways,   London,  Ont., 

Can. 
William  Lenco  (M'61),  Asst.  Chief  Engr.,  Canadian  National  Railways,  Moncton,  N.  B.. 

Can. 
A.  C.  Lewellyn  (M'64),  Div.  Brdg.  Insp.,  Baltimore  &  Ohio  Railroad,  409  S.  Lee  St., 

Garrett,  Ind. 

G.  F.  Leyh  (A'63),  Ry.  Rep.,  Portland  Cement  Assn.,  33  W.  Grand  Ave.,  Chicago,  111. 

60610 
T.  N.  Lingle  (M'5l),  Supvr.  B.  &  B.,  Illinois  Central  Railroad,  Carbondale,  111. 
G.  A.  Linn  (M'40),  Div.  Engr.,  Chicago  &  Northwestern  Ry.,  Chadron,  Neb. 
H.   C.   Little   (M'48),   Supvr.   Wat.   Serv.,   Illinois   Central  Railroad,   601   Loyola  Ave., 

New  Orleans,  La. 
R.  I.  Littlefield  (M'60),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  261  Monte  Vista 

Ave.,  Oakland  11,  Calif. 
J.  B.  Lodeski  (M'64),  Ch.  Draft.,  Chicago  &  North  Western  Railway,  400  W.  Madison 

St.,  Chicago,  111.  60606 
P.   W.   Logan  (M'64),   B.   &  B.   Insp.,  Norfolk  &  Western  Railway,   5  Rupert  Court, 

Lima,  Ohio 
L.  A.  Loggins  (M'59),  Ch.  Engr.,  T  &  L  Lines,  Southern  Pacific  Co.,  916  S.  P.  Bldg., 

Houston,  Texas  77001 
G.  P.  Lokotzke  (M'47),  B.  &  B.  Supvr.,  Elgin,  Joliet  &  Eastern  Ry.,  Kirk.  Yard,  Gary. 

Ind. 
Paul  Long  (M'65),  B.  &  B.  Supvr.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  4610  Ford 

Ave.,  N.  W.,  Cedar  Rapids,  Iowa 
W.  R.  Long  (M'63),  Asst.   B.   &  B.  Supvr.,  Southern  Pacific  Co.,  2320  S.  Jackson  St.. 

Albany,  Ore. 
H.  L.  Lord  (M'40,  L'56),  Ret.  B.  &  B.  Mast.,  Canadian  Pacific  Ry.,  415— 3rd  St.  S.. 

Kenora,  Ont.,  Can. 
J.  M.  Lowry  (M'50),  Asst.  Ch.  Engr.,  Southern  Pacific  Co.,  S.  P.  Bldg.,  Houston,  Texas 

77001 
S.  R.  Loznak  (M'64),  B.   &  B.  Supvr.,  Ann  Arbor  Railroad,  944  S.  Aiken  Rd.,  Owosso. 

Mich. 
H.  F.  Lucas  (M'52),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  R.  R.,  809  Union  Station,  Chicago, 

111.   60606 
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(U$S)  American  Bridge  builds 

World's  Longest  Vertical  Lift  Span 


The  71-year-old  swing  span  carrying 
the  Staten  Island  Rapid  Transit 
Railway  over  the  Arthur  Kill  be- 
tween Staten  Island,  N.  Y.  and 
Elizabeth,  N.  J.,  has  been  replaced 
by  a  modern  lift  bridge.  And  there's 
an  interesting  story  behind  the 
event.  When  the  496'6"  swing  bridge 
was  built  in  1888,  it  was  the  longest 
in  existence,  a  record  it  held  for 
many  years.  It  too,  was  fabricated 
and  erected  by  American  Bridge. 

The  imposing  new  bridge,  with  its 
557'11V2"  thru  truss  vertical  lift 
span,  is  also  a  record-breaker. 

But  great  length  is  not  the  only 
feature  about  the  new  bridge.  It  is 
an  imposing  structure  from  every 
angle.  Big,  but  not  as  heavy  as  it 
looks  because  most  of  the  1,658  tons 
of  steel  in  it  are  USS  Man-Ten;  the 
towers  are  33'   x   32'  in  width   and 


163'4"  high;  and  even  the  vertical 
lift  span  itself  is  huge,  being  43'4" 
deep  at  the  end  and  increasing  to 
70'  in  the  center.  The  old  bridge, 
incidentally,  will  also  be  dismantled 
by  American  Bridge. 

American  Bridge  has  unmatched 
experience  in  railroad  bridge  con- 
struction. We  have  the  know-how, 
the  equipment  and  the  personnel  to 
handle  such  jobs  with  a  minimum  of 
interruption  to  traffic.  We  welcome 
an  opportunity  to  discuss  your 
bridge  replacement  or  repair  require- 
ments. Just  call  or  write  the  nearest 
office  listed  below. 

USS  and  Man-Ten  are  registered  trademarks 


American  Bridge 

Division  of 

United  States  Steel 


General  Ottices:  525  William  Perm  Place,  Pittsburgh,  Pa, 

Contracting  Offices  in:  Ambridge  •  Atlanta  •  Bakersfield,  Cat.  •  Baltimore  •  Birmingham  •  Boston  •  Chicago  •  Cincinnati  •  Cfevelanc 
Detroit  •  Elmira  •  Fresno  ■  Gary  •  Harrisburg,  Pa.  '  Houston  •  Los  Angeles  ■  Minneapolis  •  New  York  •  Philadelphia  *  Pittsburgh  •  Phoenix 
Portland,  Ore.    •    Roanoke    •    St.  Louis    •    South  San  Francisco    ■    United  States  Steel   International  (New  York).  Inc.,   Export  Distributors 
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W.  L.  Luce  (M'52),  Mast.  Carp.,  Erie  Lackawanna  Railroad,  Terminal  Bldg.,  Youngs- 
town,  Ohio 

C.  V.  Lund  (M'47),  Asst.  to  Ch.  Eng.,  C.  M.  St.  P.  &  P.  Railroad,  898  Union  Station, 
Chicago,  111.  60606 

H.  M.  Lundgren  (M'57),  B.  &  B.  Mast.,  Canadian  National  Railways,  Winnipeg  1. 
Man.,  Can. 

E.  T.  Lurcott  (M'66),  Supvr.  Struct.,  Pennsylvania  Railroad,  Union  Station,  Indianap- 
olis, Ind. 

L.  A.  Luther  (M'45,  L'63),  Ret.  Serv.  Engr.,  Ingersoll  Rand  Co.,  1121  Hamilton  Ave., 
Palo  Alto,  Calif. 

J.  F.  Lynch,  Jr.  (M'59),  Div.  Engr.,  Southern  Pacific  Co.,  150— 17th  St.,  Apt.  607, 
Oakland,  Calif.  94612 

J.  K.  Lynch  (A'51),  Secy.-Treas.,  Huntsville  Concrete  Pipe  Co.,  Inc.,  13209  S. 
Memorial  Pkwy.,  Huntsville,  Ala. 

C.  A.  Lyon  (A'45),  Vice  Pres.,  Nisso  Master  Builders  Co.,  Ltd.,  Empire  Bldgs.,  #10 
Tango-cho,  Akasaka  Minato-ku,  Tokyo,  Japan 

L.  E.  Lyon  (A'47,  L'60),  Prin.  Asst.  Div.  Engr.,  Southern  Pacific  Company,  304  Conifer 
Court,  Walnut  Creek,  Calif. 


M 

D.  B.  Mabry  (A'48),  Vice  Pres. — Sis.,  Moss-American,  Inc.,  Security  Bldg.,  St.  Louis, 

Mo.  63102 
H.  R.  MacDonald  (M'62),  Asst.  B.  &  B.  Mast.,  Canadian  National  Railways,  147— 7th 
St.,  N.  E.,  Portage  La  Prairie,  Man.,  Can. 

A.  C.  MacQuarrie  (M'57),  B.  &  B.  Mast.,  Canadian  National  Railways,  New  Glasgow, 

N.  S.,  Can. 

E.  Madden  (M'63),  Supt.  B.  &  B.,  Texas  &  Pacific  Railway,  T.  &  P.  Bldg.,  Ft.  Worth, 

Texas 
H.  C.  Madson  (M'40,  L'58),  Ret.  Designer,  Chicago  &  North  Western  Ry.,  1327  Cur- 

tiss  Ave.,  Ames,   Iowa 
H.  J.  Madvig  (M'59),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  5101  41st  Ave.,  South, 

Minneapolis,  Minn.  55417 
W.  W.  Mains  (A'60),  Area  Mgr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  130  E.  Fifth 

Ave.,  Denver  3,  Colo. 
S.  Makarowski  (M'64),  Asst.   B.  &  B.   Mast.,  Canadian  National  Railways,  Edmonton, 

Alta.,  Can. 
R.  D.  Mallard  (M'64),  B.  &  B.  Insp.,  Missouri  Pacific  Railroad,  Palestine,  Texas 

C.  R.  Malmberg  (M'57),  Supvr.   B.  &  B.,  Chicago  &  North  Western  Ry.,  215  Ogden 

Ave.,  Escanaba,  Mich. 

B.  F.  Manley  (M'16,  L'56),  Ret.  Supvr.  B.  &  B.,  Pacific  Electric  Ry.  (Now  S.  P.  Co.), 

P.  O.  Box  197,  Sunset  Beach,  Calif. 
E.  A.  Mann  (A'5l),  Vice  Pres.,  Modern  Supply  Co.,  222  W.  Adams  St.,  Chicago,  111. 

60606 
R.  E.  Mann  (A'60),  Pres.,  Modern  Supply  Co.,  222  W.  Adams  St.,  Chicago,  111.  60606 

D.  A.   Manning  (M'39,  L'57),  Ret.   Supvr.   B.   &  B.,   Chicago  &  North  Western  Ry., 

9120  Sherman  Ave.,  Brookfield,  111. 
Alex   Manson   (M'57),   Div.    Eng.,   Louisville   &   Nashville   R.    R.,    1607   Roseland  Dr., 
Birmingham,  Ala. 

C.  K.  Marks  (M'63),  Bridge  Engr.,  Chicago  Great  Western  Ry.,  Oelwein,  Iowa 

M.  Marshall  (A'60),  Sr.  Struct.  Engr.,  Kaiser  Engineers,  Inc..  415  S.  Maple  Ave.,  Oak 
Park,  111.  60302 

W.  F.  Martens  (M'24,  L'59),  Ret.  Gen.  Fore.  B.  &  B.,  Atchison,  Topeka  &  Santa  Fe 
Ry.,  3396  Mayfield  Ave.,  San  Bernardino,  Calif. 

J.  D.  Martin  (M'55),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  404  Lynn  St.,  East,  Can- 
ton, S.  Dak. 

J.  W.  Martin  (M'53),  Mast.  Carp.,  Seaboard  Air  Line  Railroad,  Florida  &  Whiting 
Sts.,  Tampa,  Fla. 

G.  W.  Martyn  (M'59),  Oft.  Engr.,  Elgin,  Joliet  &  Eastern  Ry.,  1141  Maple  Rd.,  Joliet, 
111.  60434 

E.  L.  Mason   (M'46),  B.   &  B.  Supvr.,  Missouri  Pacific  Railroad,  Corpus  Christi,  Texas 


Advertisement  93 


PREPAKT 

MAINTENANCE 

SERVICES 

PAY 

OFF 

FOR 

RAILROADS 

r*£)  in  ECONOMY 


in  DURABILITY 

(Z)6)  in  SPEEDY  COMPLETIONS 

WITHOUT  TRAFFIC  INTERRUPTIONS 

Conventional  methods  of  maintaining  tunnels,  bridges, 
foundations  and  concrete  structures  are  costing  many 
railroads  as  much  or  more  than  fast,  effective  service 
by  Intrusion-Prepakt  specialists. 

It  is  very  likely  that  sooner  or  later  you're  going  to 
pay  the  price  of  l-P  quality  maintenance.    Make  sure  you 
get  what  you  pay  for. 


I* 


Call  or  write  Intrusion-Prepakt,  Incorporated, 
1705  Superior  Building,  Cleveland   14,  Ohio. 


Intrusion-Prepakt,  inc. 


OFFICES     IN"     PRINCIPAL      IT.  S.    -A.NID    FOREIGN     CITIES 
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S.   K.   Mason   (M'50,   L'65),   Ret.   Chief  Engr.,   Texas   Mexican   Ry.,    1707   Laredo   St., 
Laredo,  Texas  78040 

E.  S.   Massi   (M'65),  Gen.   Fore.,   Pennsylvania  Railroad,  Pennsylvania  Sta.,  New  York, 

N.   Y.   10001 
W.  G.  Mateer  (M'44,  L'60),  Ret.  Mgr.  Purchase  &  Stores,  Elgin,  Jnliet  &  Eastern  Ry., 

206   N.   Raynor,  Joliet,  111. 
H.  O.   Mathias  (M'59),  Asst.  Engr.,  Pennsylvania  Railroad,  Union  Station,  Chicago,  111. 

60606 
J.  L.   Mathieu  (M'63),  Draftsman,  Illinois  Central  Railroad,   135  E.   11th  PL,  Chicago, 

111.  60605 
H.  A.  Matthews  (M'49),  Gen.  Fore.  R.  &  B.-W.  S.,  St.  Louis-San  Francisco  Ry.,  809— 

11th  Ave.,  N.,  Amory,  Miss. 
Lee  Mayfield  (M'44,  L'62),  Ret.  Asst.  Engr.,  Missouri  Pacific  R.  R.,  4036  Gilbert  Dr., 

Shreveport,  La. 
J.  W.  N.  Mays  (M'47),  Asst.  Engr. — Struct.  Sys.,  Pennsylvania  Railroad,  6  Penn  Center 

Plaza,  Philadelphia  4,  Pa. 
K.  L.  McCormick  (M'58),  Sr.  Test  B.  &  B.  Supvr.,  Southern  Pacific  Company,  Union 

Station,  Portland,  Ore.  97204 
L.   E.   McCosky   (M'58),  Supvr.   B.   &  B.,   Chicago  &  North  Western  Ry.,  Eau  Claire. 

Wis. 
D.  E.  McCoy  (M'65),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  Lincoln,  Neb. 
W.  L.  McDaniel  (M'45,  L'59),  Ret.  Vice  Pres.,  American-Marietta  Co.,  701  Fairhope 

Ave.,  Fairhope,  Ala. 
B.  F.  McDermott  (M'64),  Div.  Engr.,  Chicago  &  North  Western  Ry.,  1805  Sunset  Ave., 

Norfolk,  Neb. 
T.  J.  McDonald  (M'65),  B.  &  B.  Supvr.,  Central  of  Georgia  Railway,  1613  Morris  Rd., 

Columbus,  Ga. 
L.  H.   McDuff  (A'63),  Secy.-Treas.,  W.  R.  Fairchilds  Const.  Co.,  Ltd.,  P.  O.  Box  31, 

Hattiesburg,  Miss. 

F.  E.   McGee  (M'60),  Ch.   Draft.,  Pennsylvania  Railroad,  Union  Station,  Chicago,  111. 

60606 
J.  P.  McGough  (A'63),  Salesman,  Fabreeka  Products  Co.,  Inc.,  8137  N.  Ridgeway  Ave., 
Skokie,  111. 

B.  H.    McGrew   (M'51),    Bridge    &   Bldg.    Supvr.,    St.    Louis   Southwestern   Ry.,   Tyler, 

F.  O.  McGrew  (M'48),  Ch.  Carp.,  C.  M.   St.  P.  &  P.   Railroad,  Minneapolis,  Minn. 

A.  D.   McKann  (M'62),   Gen.   Fore.,  Atchison,  Topeka   &  Santa  Fe   Ry.,   1416  W.  6th 

St.,  Newton,  Kans. 

C.  E.  McKenney   (M'56),  Ret.   Sys.  Scale  Insp.,  Norflok  &  Western  Railway,  215  E. 

Wildwood  Ave.,  Ft.  Wayne,  Ind. 

D.  H.   McKibben   (M'51),  Supvr.   Struc,  Pennsylvania  Railroad,  Harrisburg,  Pa. 

T.  D.  McMahon  (M'18,  L'46),  Ret.  Arch.,  Great  Northern  Ry.,  223  Lake  Ave.,  White 

Bear  Lake  10,  Minn. 
J.  B.  McMann  (M'58),  Gen.  B.  &  B.  Fore.,  Union  Pacific  Railroad,  2443  N.  45th  Ave., 

Omaha,  Neb. 
R.  C.  McMaster  (M'66),  Supvr.  Struct.,  Bessemer  &  Lake  Erie  Railroad,  127  Orchard 

Lane,   Westwood   Manor,   Butler,   Pa. 

G.  S.   McNally   (M'63),  Designer,   Illinois  Central  Railroad,   135  E.   11th  PL,  Chicago, 

111.  60605 
G.  W.  Meeker  (M'59),  Gen.  B.  &  B.  Fore.,  N.  Y.  H.  &  H.  Railroad,  Hartford,  Conn. 
W.  R.  Meeks  (M'42,  L'62),  Ret.  B.  &  B.  Supvr.,  Missouri  Pacific  R.  R.,  727  Eldon  Dr., 

Lincoln   10,   Neb. 
H.   W.   Melton   (M'57),   B.   &   B.   Supvr.,   Great  Northern   Railway,   7533   19th  Avenue, 

N.  W.,  Seattle  7,  Wash. 
W.  E.  Meredith  (M'50),  Supvr.  Str.,  Pennsylvania  Railroad,  Canton,  Ohio 

B.  W.   Merrill  (M'36),  Supvr.   B.   &  B.,   Norfolk  &  Western  Railway,  P.   O.   Box   164, 

Conneaut,  Ohio  44030 
P.   B.   Merwin    (M'29,   L'5l),   Ret.   Asst.   Engr.,   Chicago   &   North  Western   Ry.,   8951 
S.  E.   Fuller  Rd.,    #7  Pierson's  Mobile  Club,  Portland  66,  Ore. 

E.  S.  Meserve  (M'49),  Supvr.  B.  &  B.,  Boston  &  Maine  Railroad,  Dover,  N.  H. 

D.  V.  Messman  (M'55),  Asst.  to  Ch.  Engr. — Bridges,  Southern  Bailwav.  99  Spring  St., 

S.  W.,  Atlanta,  Ga. 
P.  A.  Wettlach  (M'56),  B.   &  B.  Fore.,  Green  Bay  &  Western  Railroad,  511  W.  Main, 

Arcadia,  Wis.  54612 
B.  R.  Meyers  (M'30),  Vice  Pres.  &  Ch.  Engr.,  Chicago  &  North  Western  Ry.,  400  W. 

Madison  St.,  Chicago,  111.  60606 
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jtu/wwnt 


RAILWAY      MOTOR      CARS 
AND     WORK      EQUIPMENT 


Qbtfinmance 


COUNTS 

^^E 

^^H 

^^H 

^^E 

§■■ 

^^H 

^^E 

■■ 

^H 

^Bi 

■■■ 

i^H 

^Hh 

iBB 

^^H 

INSPECTION  MOTOR  CARS 

SECTION   MOTOR  CARS 

GANG  MOTOR  CARS 

PUSH   CARS  AND  TRAILERS 

HY-RAIL  EQUIPMENT 

BALLAST   MAINTENANCE   CARS 
"WEED  MOWERS 

WEED  SPRAYERS 
"SNOW   MELTERS 
"WEED   BURNERS 

EXTINGUISHER   CARS 
"HYDRAULIC   POWER  TOOLS 
"HYDRAULIC  EARTH   AUGERS 


TRACK   LINERS 
"TIE  TAMPERS 
"SPIKE   DRIVERS 
"TIE   REMOVERS 
"TIE   HANDLERS 
"RAIL   LIFTERS 
"TIE   BED   SCARIFIERS 
"SPIKE   PULLERS 
"TIE   PLUG   INSERTERS 

TIE   NIPPERS 
"DERRICK  CARS 

OIL  SPRAYERS 

TIE   SPRAYERS 


*THESE   UNITS   ARE   ACTUATED   EITHER   COMPLETELY 
OR   PARTIALLY   BY   HYDRAULIC   POWER 

FAIRMONT   RAILWAY   MOTORS,  INC.,  FAIRMONT,  MINNESOTA 
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Marcel   Michaud   (M'61),  Ch.   Engr.,  Quebec  North  Shore   &   Labrador  Ry.,  Sept  lies, 

Que.,  Can. 
R.  F.   Millar  (M'60),   B.   &   B.   Supvr.,  Norfolk  &  Western  Railway,  300  N.   Main  St.. 

Frankfort,  Ind. 
R.   H.   Miller  (A'53),  Ch.   Engr.,   Railway  Automated  Machinery  Co.,   164  W.   Jackson 

Blvd.,  Chicago,  111.  60604 
A.  P.  Milne  (M'53),  Supvr.  B.  &  B.,  Norfolk  &  Western  Railway,  Frankfort,  Ind. 

F.  S.  Mince,  (M'63),  B.  &  B.  Supvr.,  Southern  Railway,  205  E.  10th  St.,  N.,  Big  Stone 

Gap,  Va. 

G.  R.  Mince,  Jr.  (M'63),  B.   &  B.  Supvr.,  Southern  Railway,  Valdosta,  Ga. 

D.  N.  Mitchell  (M'48),  Asst.  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Ry.,  Newport  News, 

Va. 
R.  F.  Moline  (M'56),  Brdg.  Engr.,  Detroit,  Toledo  &  Ironton  R.  R.,  13530  Michigan 

Ave.,  Dearborn,  Mich. 
G.  A.  Moore  (M'59),  Mast.  Carp.,  Seaboard  Air  Line  Railroad,  2119  S.  Fernwood  Dr., 

Savannah,  Ga. 
H.  R.   Moore  (M'56),  Asst.    Ch.  Engr.,  Southern  Railway,   15th  &  K  Streets,  N.   W., 

Washington,  D.  C. 
I.  A.  Moore  (M'39,  L'61),  Ret.  Chief  Engr.,  Chicago  &  Eastern  Illinois  R.  R.,  2321 

N.  Vermillion  St.,  Danville,  111. 
J.  F.  Moore  (M'64),  Asst.   Supvr.  B.  &  B.,  Northern  Pacific  Railway,  Missoula,  Mont. 
R.  M.  Moore  (M  65),  B.  &  B.  Supvr.,  Alaska  Railroad,  P.  O.  Box  7-2111,  Anchorage, 

C.  E.  Morgan  (M'54),  B.  &  B.  Supvr ,  Southern  Pacific  Co.,  P.  O.  Box  1319,  Houston, 

Texas  77001 
R.  F.  Moris  (M'55),  B.  &  B.  Supvr.,  Norfolk  &  Western  Railway,  1630  Emerson  Ave., 

Fort  Wayne,  Ind.  46808 
T.  A.  Myrind  (M'64),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  35850  Argonne  St., 

Newark,  Calif.  94560 


N 

G.   H.  Nash  (M'61),  Struct.  Engr.,  St.  Louis-San  Francisco  Ry.,  Springfield,  Mo. 

C.  E.   Neal  (M'59),  Vice  Pres.   &  Gen.  Mgr.,  Northwestern  Pacific  R.   R.,  27  Kinross 

Dr.,  San  Rafael,  Calif. 
G.  W.  Neal  (M'48),  Vice  Pres.,  Chattahoochee  Valley  Ry.,  West  Point,  Ga. 
L.  H.  Needham  (A'46),  Chm.  of  Board,  The  Penetryn  System,  Inc.,  38399  Pelton  Rd., 

Willoughby,  Ohio  44094 
M.  S.  Nelson  (M'56),  B.  &  B.  Supvr.,  New  York  Central  Railroad,  328  Lacombe  Drive, 

Maumee,  Ohio 
R.  D.  Nelson  (M'57),  Div.  Engr.,  Chicago  &  North  Western  Railway,  Boone,  Iowa 

C.  H.  Newlin  (M'59),  Asst.  to  Chief  Engr.— Bridges,  Southern  Railway,  213  S.  Laurel 

Ave.,  Charlotte,  N.  C.  28207 

E.  F.  Nichols  (M'63),  Supt.— Maint.,  Birmingham  &  Southern  Railroad,  P.  O.  Box  579, 
Fairfield,  Ala. 

J.  C.  Nichols  (M'54),  Ret.  Bridge  Engr.,  Louisville  &  Nashville  Railway,  4529  Souther 
Parkway,   Louisville,  Ky.  40214 

R.  E.  Nichols  (M'57),  Gen.  Fore.  B.  &  B.-W.  S.,  St.  Louis-San  Francisco  Ry.,  Spring- 
field, Mo. 

A.  B.  Nies  (MT5,  L'45),  Ret.  Arch.,  New  York  Central  R.  R.,  408— Third  St.,  Jackson, 
Mich. 

H.  H.  Noble  (M'63),  Pres.  &  Cen.  Mgr.,  Cadillac  &  Lake  City  Railway,  P.  O.  Box  20.1, 
Lake  City,  Mich. 

D.  L.  Nord  (M'60),  Engr.  Design,  Illinois  Central  Railroad,  135  E.  11th  Place,  Chicago, 

111.  60605 

R.  D.  Nordstrom  (M'59),  Engr.  Bridges  &  Struct.,  Western  Pacific  Railroad,  526  Mis- 
sion Street,  San  Francisco,  Calif.  94105 

M.  Noyszewski  (M'65),  Designer,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 
111.  60605 

Roan  Nygaard  (M'61),  Supt.  Work  Equip.,  Canadian  National  Railways,  3rd  Floor 
Milner  Bldg.,  Edmonton,  Alta.,  Can. 
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PROBLEM:  HOW  TO  KEEP  ANY  AREA  COMPLETELY 

FREE  OF  VEGETATION... even  hard-to-reach  places.  Solution-.  20 
Mule  Team"  UREABOR",  the  nontoxic,  noncorrosive,  nonflammable 
granular  weed  killer  concentrate.  Our  herbicide  specialists  study  your 
local  weed,  soil  and  weather  conditions  and  recommend  the  right  one 
of  5  UREABOR  products.  With  granular  UREABOR  there's  no  water  to 
haul,  no  mixing,  no  spray  equipment  preparation.  U.S.  Borax  furnishes 
spreader  equipment  especially  designed  for  on  and  off-track  road  beds, 
rights  of  way,  or  under-bridge  areas.  There's  even  a  helicopter  attach- 
ment for  rough,  inaccessible  terrain.  With  the  widest  field  experience 
and  the  world's  greatest  "choosing  range"  of  granular  soil  sterilants  to 
work  with,  U.S.  Borax  is  ready  to  help  solve  your  vegetation  control 
problems  and  cut  your  costs.  See  your  chemical  distributor  or  write: 


U.S.  BORAX  RAILWAY  DEPARTMENT  DA1 
1700  EAST  SHERWIN  AVENUE 
DES   PLAINES,   ILLINOIS   60018 


ii>»v^>«h*%>»*wW« 
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J.  B.  O'Brien  (M'54),  Supvr.  B.  &  B.  &  W.  S.,  Chesapeake  &  Ohio  Bailroad,  4829  Brook 

Rd.,  Richmond,  Va. 
W.  J.  O'Brien  (M'19,  L'43),  Ret.  Dist.  Carp.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.  R.,  Juneau  County,  Necedah,  Wis. 
C.   M.   O'Bryant   (M'62),   Supvr.   Str.,   Texas  Mexican  Railway,   2312   Elm  St.,   Laredo, 

F.  T.   Odgers  (M'55),  Gen.   B.   &  B.   Supvr.,  Southern  Pacific  Co.,  65  Market  St.,  San 

Francisco,  Calif.  94105 
J.  P.  O'Donovon  (J'65),  Jr.  Designer,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 

111.  60605 
W.  C.  Oest  (M'47,  L'61),  Ret.  Prin.  Asst.  Engr.,  Fort  Worth  &  Denver  Ry.,  4633  Cal- 

mont,  Fort  Worth,  Texas 
H.   Ogle   (M'56),   Supvr.  W.   S.   &  W.   E.,  Chicago  &  Eastern  Illinois  R.  R.,  320  W. 

Warmouth,  Salem,  111. 
F.  J.  O'Keefe  (M'66),  Supvr.  Str.,  Pennsylvania  Railroad,  231  W.  Baker  St.,  Ft.  Wayne, 

Ind. 
O.  D.  Olson  (M'53),  B.  &  B.  Supvr.,  Chicago  &  North  Western  Ry.,  400  W.  Madison, 

Chicago,  111.  60606 
B.  J.  Ornburn  (M'48),  Asst.  Chf.  Engr.,  Str.,  C.  M.  St.  P.  &  P.  R.  R.  Co.,  Union  Sta- 
tion, Chicago,  111.  60606 

A.  J.   Orphan   (M'60),   Div.   Engr.,   Southern  Pacific  Co.,  S.  P.   Bldg.,  Houston,  Texas 

77001 
E.  Osland  (M'61),  Ret.  Oft.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  80  E.  Jackson 

Blvd.,  Chicago,  111.  60604 
W.  D.  Ostrom  (M'54),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  Railroad,  La  Crosse,  Wis. 
Karl  Ovardits   (M'53),  Asst.   Plan.   Engr.,  New  York  Central  System,  LaSalle  St.   Sta.. 

Chicago,  111.  60605 

B.  H.   Owens   (M'56),   B.   &  B.   Supvr.,  Illinois  Central  Railroad,   1300  E.  Raines  Rd., 

Memphis,  Tenn. 
R.  F.  Owens  (M'65),  Asst.  Chief  Est.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chi- 
cago, 111.  60605 


B.  G.  Packard  (M'54),  Chicago  &  North  Western  Ry.,  400  W.  Madison  St.,  Chicago, 

111.  60606 
E.    B.    Packer    Jr.    (M'60),    B.    &    B.    Supvr.,    Southern   Railway,    1722   Windsor   Blvd., 
Birmingham  9,  Ala. 

C.  H.  Pagett  (M'66),  Supvr.  B.  &  B.,  Southern  Railway,  3407  Shenandoah  Dr.,  Macon, 

Ga. 
W.   H.   Pahl,  Jr.   (M'50,   L'64),  Ret.  Asst.   Supvr.   Struct.,   Pennsylvania   Railroad,   2211 

Walshire  Ave.,  Baltimore  14,  Md. 
L.  A.  Palagi  (M'59),  Engr.  Arch.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  139  W.  Van 

Buren  St.,  Chicago,  111.  60605 
E.  A.  Panushka  (M'59),  B.  &  B.  Supvr.,  Northern  Pacific  Ry.,  Fargo,  N.  Dak. 
Maurice   Parent   (M'64),   B.   &  B.   Supvr.,  Quebec  North   Shore  &  Labrador  Ry.,  Sept 

lies,  Que.,  Can. 
W.  V.  Parker  (Mil,  L'43),  Ret.  Gen.  Fore.  B.  &  B.,  St.  Louis  Southwestern  Ry.,  3482 

Seed  Tick  Rd.,  Arlington,  Tenn.  58002 
R.    C.   Patton    (A'52),   Roy   C.    Patton   Co.,   3416   Silver   Palm   Rd.,   Jacksonville   Beach, 

Fla. 
C.   F.   Parvin   (M'59),   Engr.   M.   W.   &  S.,   Pennsylvania   Railroad,  30th  Street  Station, 

Philadelphia,  Pa. 
T.  R.  Pate  (M'65),  B.  &  B.  Insp.,   Missouri  Pacific  Railroad,  Union  Station,  Houston. 

Texas 
C.  A.  Patterson  (M'56),  B.  &  B.  Supvr.,  Toledo,  Peoria  &  Western  R.  R.,  102  S.  Mar- 
ket, Washington,  111. 
C.   C.   Patterson  (M'58),   Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  Alliance, 

Neb. 


Advertisement  99 

Early  contractors  patty-caked  their  way  through 
muck  and  mire  to  'glue'  building  blocks  together. 
That  was  fine.  Then.  But  modern  contractors,  short  on  muck 
and  time,  want  more.  Like  a  fast-cure,  epoxy-based  •°.  adhesive 
to   patch  EHi  concrete,  to  anchor  I^Lfcl  machinery  bases,   and 


to  bond  |^ne&]  dry  structural  materials.  Sika  makes  it.  We  call 
it  Colma-Dur.  It's  versatile;  it's  efficient;  and  it's  dependable. 
Creative  engineers  ~V>ffiy  put  it  to  work  whenever  they  want 
'stick-to-it-tiveness'  fast!    Some    use    it   as   fast,  'first-aid'  d^p  for 


quick  and  easy  repairs.  "3^  Other  contractors  use  it  as 
an  efficient  material  for  surfacing  bridge  decks.  Either  way,  it's 
just  about  the  most  welcome  addition  to  any  job-site  since  an 
early  superintendent  w\j^/3jh  first  allowed  coffee  breaks  Q 
on  the  pyramids.  ,,^m^A  Get  to  know  it!  And  get  to  know 
Colma-Dur  Gel,  the  unique  gap-filling  adhesive  for  vertical  and 
overhead  repair.  And  Colma  Bonding  Compound,  'the'  gluer  to 
bond  fresh  concrete  ^&43^l  to  hardened  concrete.  Our  new 
8-page  adhesives  folder  will   help  you  to  do  just  that.       [    _ 


Write  Sika  Chemical  Corporation,  Box  899,  Passaic,  N.  J.  07056, 
for  your  guide  to  dependable  construction   glues. 


A 


Ask  for  A-66J.    We'll  fire^^At   to  you  'yesterday.' 
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E.    C.    Patterson    (M'63),    Ch.    Clk.    to    Asst.    Ch.    Engr.— Maint,    Chicago    &    North 

Western  Railway,  400  W.  Madison  St.,  Chicago,  111.  60606 
J.  M.  Patterson  (M'57),  Supvr.  B.  &  B.,  New  York  Central  Railroad,  32  Hillside  Rd., 

Beacon,  N.  Y. 
Raymond  Patterson  (A'46),  Const.  Consul.,  80  E.  Jackson  Blvd.,  Chicago,  111.  60604 
W.  L.  Paul  (M'61),  Asst.  Dir.,  Cost  Analysis  &  Res.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

Railway  Exchange  Bldg.,  Chicago,  111.  60604 
G.  C.  Payne  (M'59),  Engr.   Struct.,  St.   Louis-San  Francisco  Ry.,  Memphis,  Tenn. 
A.  H.  Pearson  (M'52),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  2707  Gene 

Field  Rd.,  St.  Joseph,  Mo.  64506 
R.  E.  Pearson  (M'63),  Ch.  Designer,  Illinois  Central  Railroad,  135  E.  11th  PI.,  Chicago, 

111.  60605 
W.  C.  Pearson  (A'64),  Mgr.  R.  R.  Div.,  U.  S.  Welders  Supply  Co.,  9110-12  Terminal 

Ave.,  Skokie,  111.  60077 
W.  O.  Pearson  (M'64),  Ch.  Engr.,  Illinois  Terminal  Railroad,  P.  O.  Box  7282,  St.  Louis, 

Mo.  63177 
J.   A.   Penner   (M'65),   Asst.   Arch.   Engr.,   New   York   Central   Railroad,   466   Lexington 

Ave.,  New  York,  N.   Y.   10017 
R.  L.  Pepple  (A'6l),  Reg.  Engr.  R.  R.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  3420  Van 

Buren,  Topeka,  Kans. 
J.  L.  Perrier  (M'53),  Act.  Asst.  Chief  Engr. — Const.,  Chicago  &  North  Western  Rail- 
way, 400  W.  Madison  St.,  Chicago,  111.  60606 
E.   A.   Peterson   (M'60),   Rdm.,   San  Diego   &  Arizona  Eastern  Ry.,   12734  Tustin  St., 

Poway,  Calif. 
N.   E.   Peterson  (M'38,  L'64),  Ret.   Chief  Engr.,  Chicago  &  Illinois  Midland  Ry.,  21 

Ruth  Court,  Springfield,  111.  62704 
V.   W.   Petrick   (M'65),   Rdm.,   California  Western   Railroad,   Foot  of  Laurel  St.,  Fort 

Bragg,  Calif.  95437 
Andrew  Pfeiffer  (M'39,  L'61),  Ret.  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  58  Sand- 
burg Dr.,  Sacramento  19,  Calif. 
C.  E.  Phelps  (M'49),  B.  &  B.  Supvr.,  A.  &  W.  P.-W.  of  A.  &  Ga.  R.  R.,  Warrenton,  Ga. 
G.  G.  Phillips  (M'65),  Div.  Engr.,  Illinois  Central  Railroad,  Vicksburg,  Miss. 
L.  K.  Phillips  (M'57),  B.  &  B.   Insp.,  Western  Maryland  Railway,  Cumberland,  Md. 
W.  J.   Phillips   (M'25,  L'53),  Ret.  Asst.   Gen.  Bridge  Insp.,  Southern  Pacific  Co.,  318 

Arlington  Ave.,  Berkeley,  Calif. 
C.    Piccone    (M'23,    L'49),    Ret.    Engr.    Bridge,    National   Railways   of   Mexico,    Monte 

Everst  210,   Lomas  de  Chapultepec,  Mexico  City,  Mexico 

A.  L.  Piepmeier  (A'53),  Vice  Pres.,  Turner  Engineering  Co.,  112  Union  St.,  Nashville, 

Tenn. 
T.  Planchon  (M'61),  Gen.  Fore.  B.  &  B.-W.  S.,  St.  Louis-San  Francisco  Ry.,  1631  W. 

33rd'  Place,  Tulsa,  Okla. 
L.  Plourde  (M'63),  Ret.  Sr.  Mast.,  Canadian  National  Railway,  St.  Paul  L'Ermite,  Que., 

Can. 
N.   F.   Podas   (M'37,   L'59),   Ret.    Chief  Engr.,  St.   Paul  Union  Depot   Co.,  Minnesota 

Transfer  Co.,  1238  Randolph  Ave.,  St.  Paul  5,  Minn. 
P.  W.  Polk  (A'60),  Vice  Pres.  &  Gen.  Mgr.,  Buckeye  Div.,  EMCO  Wheaton,  Inc.,  P.  O. 

Box  883,  Dayton,   Ohio  45401 
J.  K.  Pollock  (M'61),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  P.  O.  Box  106,  Norden, 

Calif. 
R.  M.  Pool  (M'64),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  Lafayette,  La. 
E.    R.    Pound    (M'52),    Mast.    Carp.,    Baltimore    &    Ohio    Railroad,    Passenger    Station, 

Newark,  Ohio 
W.  A.  Powell  (M'65),  Asst.  Engr.,  Illinois  Central  Railroad,  135  E.  11th  PI.,  Chicago, 

111.  60605 
E.   W.    Prentiss   (M'59),   Ret.    Engr.    B.    &    B.,   Pennsylvania   Railroad,   6   Penn   Center 

Plaza,   Philadelphia  4,  Pa. 
E.  J.  Presthus  (M'64),  Supvr.  B.  &  B.,  Northern  Pacific  Railway,  Missoula,  Mont. 

B.  L.  Pritchard  (M'56),  Div.  Engr.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Amarillo,  Texas 
J.  S.  Pritchett  (M'61),  B.  &  B.  Supvr.,  Southern  Railway,  111  E.  Speedway  Dr.,  Somer- 
set, Ky. 

H.  W.  Prober  (M'57),  Sr.  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  571  East  2nd  St., 

Azusa,  Calif. 
G.    F.    Prude   (M'5l),   Asst.    B.    &   B.   Supvr.,    Soutiiern    Pacific   Co.,    112   S.   P.    Bldg., 

Houston,  Texas 
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Prestressed  Concrete 
for    RAILROADS! 


A.A.R.   Instrumentation  for  impact  measurement. 


Three  spans  of  46  feet  with  1  8  foot  road  bed. 

PRESTRESSED  CONCRETE  INSTITUTE 


Central  and  Eastern  Illinois  Railroad  over 
Illinois  Route  9  East  of  Rankin,  Illinois. 


— — V^V 


rv 


ACTIVE    MEMBEF 


^jgmese^. 


MIDWEST 

Plants:  2742  South  6th  St.,  Springfield,  111.-111   5th  Ave.,  Rochelle,  III. 


PRESTRESSED 
CONCRETE  CO. 


PRODUCERS  •   ENGINEERS  •   CONSULTANTS 
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V.  D.  Raessler  (M'5l),  Supvr.  B.  &  B.  &  W.  S.,  Illinois  Central  Railroad,  1924  Manila 

Ave.,  Memphis  14,  Tenn. 
W.  H.  Rainey  (M'56),  B.   &  B.  Supvr.,  Southern  Pacific  Co.,  645  E.  Commerce  St.. 

San  Antonio,  Texas  78205 
R.   C.   Rankin   (M'62),  Design  Engr.,   St.   Louis  Southwestern  Ry.,   1517  W.  Front   St.. 

Tyler,   Texas 
W.  H.  Rankin  (M'61),  Sr.   Struct.  Engr.,  St.  Louis-San  Francisco  Railway,  Springfield, 

Mo.  65802 
L.  F.  Rapier  (M'42),  Supvr.  B.  &  B.,  Gulf,  Mobile  &  Ohio  R.  R.,  619  E.  Chestnut  St.. 

Bloomington,  111. 
H.  E.  Rayer  (M'52),  Engr.  Struc. — Design,  Long  Island  Railroad,  L.  I.  Station,  Jamaica, 

N.  Y. 
M.  M.  Ray,  Jr.   (M'62),  Asst.   Gen.  Fore.  B.  &  B.,  St.   Louis-San  Francisco  Railway, 

1631  W.33rd  PL,  Tulsa,  Okla. 
C.  M.  Rea  (M'62),  B.  &  B.  Supvr.,  Northern  Pacific  Railway,  Minneapolis,  Minn. 
T.    C.    Reed   (M'54),   Brdg.    Insp.,    Louisville   &    Nashville   R.    R.,   908   W.    Broadway, 

Louisville,  Ky.  40201 
C.  L.  Reese  (M'58),  Brdg.  Insp.,  Gulf,  Mobile  &  Ohio  Ry.,  Route  6,  Philadelphia,  Miss. 
C.  M.  Reese  (M'53),  Gen.  Fore.  B.  &  B.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Temple, 

J.  I.  Reeves  (M'64),  Asst.  to  B.  &  B.  Supvr.,  Gulf,  Mobile  &  Ohio  Railroad,  P.  O.  Box 

17,   Bloomington,  111. 
J.  H.  Reger  (M'65),  Est.  Bldg.  Dept.,  Illinois  Central  Railroad,  135  E.  11th  Pi.,  Chicago, 

111.  60605 
W.  C.  Reilly  (A'60),  Vice  Pres.,  Conley  Frog  &  Switch  Co.,  P.  O.  Box  9188,  Memphis, 

Tenn.  38109 
M.  L.  Reynolds  (M'58),  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  2316  Oregon  St.,  Bakers- 
field,  Calif.  93306 
T.   A.  Reynolds  (M'61),  Supvr.   Struct.,  Pennsylvania  Railroad,  405  Seneca  St.,  Buffalo 

4,  N.  Y. 
E.  D.   Rice  (M'49),  B.  &  B.  Supvr.,  Chicago  &  Eastern  Illinois  R.  R.,  10  E.  Newell 

Ave.,  Danville,   111. 
C.  A.  J.  Richards  (M'24,  L'52),  Ret.  Asst.  Supvr.  Struct.,  Pennsylvania  Railroad,  2717 

Woodland  Hills  Ave.,  Lakeland,  Fla. 
Fred  Richardson,  Jr.  (M'62),  Gen.  Fore.  B.  &  B.-W.  S.;  St.  Louis-San  Francisco  Ry., 

Springfield,  Mo.  65802 
J.  J.  Ridgeway  (M'57),  Engr.  Struct. — Proa,  Bessemer  &  Lake  Erie  Railroad,  160  Main 

St.,  Greenville,  Pa. 
W.  K.  Riggs  (M'59),  B.  &  B.  Supvr.,  Chicago  &  North  Western  Ry.,  West  Chicago,  111. 

C.  R.  Riley  (M'59),  Sp.  Asst.  to  Gen.  Mgr.— Oper.,  Baltimore  &  Ohio  Railroad,  Balti- 

more, Md.  21201 

D.  T.   Rintoul  (M'10,  L'53),  Ret.   Gen.   Bridge  Insp.,  Southern  Pacific  Co.,  2571  Glen 

Green,  Hollywood  28,  Calif. 

W.  E.  Robey  (M'66),  Bridge  Engr.  Sys.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  80  E. 
Jackson  Blvd.,  Chicago,  111.  60604 

G.  E.  Robinson  (M'48,  L'62),  Ret.  Asst.  Chief  Engr.,  New  York  Central  R.  R.,  6316 
Caseone,  Bayshore  Gardens,   Bradenton,  Fla.  33505 

J.  C.  Robinson  (A'62),  Reg.  Engr.— R.  R.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  130 
E.   5th  Ave.,  Denver,   Colo. 

N.  R.  Robinson  (M'34),  B.  &  B.  Fore.,  Southern  Pacific  Co.,  3791  Kroy  Way,  Sacra- 
mento, Calif.  95820 

L.  T.  Rodgers  (M'63),  Mast.  Carp.,  Baltimore  &  Ohio  Raillroad,  38  Ewing  St.,  Chil- 
licothe,   Ohio 

R.  D.  Rothell  (M'57),  Gen.  B.  &  B.  Supvr.,  Southern  Railway,  2431  Vail  Ave.,  Apt. 
B-l,  Charlotte,  N.  C. 

W.  B.  Roof  (A'58),  Const.  Engr.  &  Asst.  to  R.  R.  Sis.  V.  P.,  Armco  Steel  Corp.,  Metal 
Prod.  Div.,  Curtis  Street,  Middleton,  Ohio  45042 

H.  E.  Rossy,  Jr.  (A'65),  Mgr.  Coron  Sales,  Reliance  Universal,  Inc.,  P.  O.  Box  1113, 
Houston,  Texas 

G.  F.  Rothwell  (M'61),  Engr.  Plan.,  Norfolk  &  Western  Railroad,  1551  Railway 
Exchange  Bldg.,  St.   Louis,  Mo. 

J.  W.  Rowland  (M'56),  Asst.  Engr.  Const,  Long  Island  Railroad,  6  Cypress  St.,  Floral 
Park,  N.  Y. 

O.  F.  Rowland  (M'23,  L'38),  Ret.  Asst.  Engr.,  Delaware  &  Hudson  R.  R.,  c/o  Berk- 
shire  Industrial  Farm,  Canaan,  N.  Y. 
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PRESTRESSED  CONCRETE 
BUILDS    BETTER    R.  R.    BRIDGES 

Today,  all  over  America,  railroads  are  using  prestressed 
concrete  girders  and   I-beams  for  bridge  construction. 


m 


ij 


Why?  Prestressed  concrete  structural  units  are  eco- 
nomical. They  offer  low  initial  cost.  Maintenance  is 
reduced.  Fire  and  flood  loss  is  minimized.  Hardly  any 
traffic  interruption.  Design  is  favorable.  Quality  is  con- 
trolled by  plant  tests.  In  the  Southwest,  Atlas  Structural 
Concrete  supplies  prestressed  concrete  —  fabricated 
structural  units  that  meet  all  railroad  bridge  construc- 
tion requirements.  And  Atlas  is  constantly  adding  new 
equipment  to  turn  out  new  products  needed  for  the 
future.  Call  on  Atlas  Structural  Concrete,  today. 

WRITE  OR  CALL:  BOYCE  PALMORE,  BOX  9977 
El  Paso,  Texas  79990  •  Phone:   772-3248 


STRUCTURAL  CONCRETE  INC. 

iami    IS 
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D.  E.   Rudisill   (M'59),  Asst.  Chief  Engr. — Maint,  Pennsylvania  Railroad,  Penn  Center 

Plaza,  Philadelphia  4,  Pa. 

E.  E.  Runde  (M'59),  Chief  Mas.  Insp.,  Illinois  Central  R.  R.,  135  E.  11th  PL,  Chicago, 

111.  60605 

C.  E.  Russell  (M'53),  Supvr.  Water  Serv.,  Illinois  Central  Railroad,  135  E.  11th  PL, 
Chicago,  111.  60605 

J.  A.  Rust  (M'65),  Sen.  Asst.  Chf.  Engr.,  Southern  Railway,  Atlanta,  Ga.  30303 

R.  R.  Rust,  Jr.  (M'57),  Asst.  Div.  Engr.,  Southern  Railway,  P.  O.  Rox  8216,  Chat- 
tanooga, Tenn.  37411 

G.  M.  Ryan  (M'63),  Gen.  Supvr.  M.  of  W.,  N.  Y.  N.  H.  &  H.  Railroad,  Meadow  Street, 
New  Haven,  Conn.  06506 


A.  H.  Saether  (M'59),  Asst.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chicago, 

111.  60606 
J.   R.   Safiey  (M'45),  B.   &  B.  Supvr.,  Southern  Pacific  Ry.,  3624  San  Benito  St.,  San 

Mateo,  Calif. 
J.  M.  Salmon,  Jr.  (M'38),  Chief  Engr.,  Clinchfield  R.  R.,  Erwin,  Tenn.  37650 
C.  H.  Sandberg  (M'58),  Ch.  Engr.— E.  L.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  9th  & 

Jackson  Sts.,  Topeka,  Kans.  66612 

C.  R.  Sanders  (M'63),  Struct.  Des.,  Southern  Pacific  Co.,  916  S.  P.  Bldg.,  Houston  1, 

Texas 
G.  A.  Sanders  (M'60),  Sr.  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  7513  North  Loop 

Rd.,  El  Paso,  Texas  79915 
J.  G.  Sanderson  (M'59),  Asst.  Gen.  Fore.  B.  &  B.-W.  S.,  St.  Louis-San  Francisco  Ry., 

Memphis,  Tenn. 
P.  T.  Sarris  (M'55),  Asst.  Engr.,  Southern  Railway,  99  Spring  St.,  Augusta,  Ga.  30303 

D.  V.  Sartore  (M'61),  Chf.  Engr.,  Chicago,  Burlington  &  Quincy  R.  R.,  547  W.  Jack- 

son Blvd.,  Chicago,  111.  60606 
C.  O.  Sathre  (M'50),  B.  &  B.  Supvr.,  Chicago  &  North  Western  Ry.,  128  Kensington 

Dr.,  Madison  4,  Wis. 
T.    D.    Saunders    (M'30),   Dir.    Plan.    &   Res.,    Ontario   Northland   Railway,   Regina   St., 

North  Bay,  Ont,  Can. 

F.  E.  Savage  (M'57),  Asst.  B.  &  B.  Supvr.,  Northern  Pacific  Railway,  Great  Northern 

Depot,  Minneapolis,  Minn. 

E.  R.   Schlaf  (M'47),  Supt.  Fire  Prev.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chi- 

cago, 111.  60605 

J.  F.  Schmitz  (M'60),  B.  &  B.  Supt.,  Missouri  Pacific  Railroad,  Little  Rock,  Ark. 

E.  Schweitzer  (M'59),  Res.  Engr.,  Union  Pacific  Railroad,  1529  E.  12th  St.,  The  Dalles, 
Ore. 

J.  E.  Scroggs  (A'58),  Pres.,  Railway  Techniques,  Inc.,  3319  Broadway,  Kansas  City,  Mo. 
64111 

H.  Seitz  (M'59),  Ret.  Engr.  Struct.,  Baltimore  &  Ohio  Railroad,  B.  &  O.  Bldg.,  Balti- 
more 1,  Md. 

L.  L.  Seley  (M'53),  Mast.  Carp.,  Chicago,  Burlington  &  Quincy  R.  R.,  Hannibal,  Mo. 

J.  R.  Sellers  (M'57),  Asst.  Brdg.  Engr.,  Louisville  &  Nashville  R.  R.,  The  Adams  House, 
Apt.  119,  512  W.  Ormsby  Ave.,  Louisville,  Ky.  40203 

G.  N.  Sells  (M'65),  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

4340  Charles,  Amarillo,  Texas  79106 
J.    W.    Seltzer    (M'58),    Asst.    Engr.,    Pennsylvania    Railroad,    Union   Depot,    Columbus, 

Ohio  43215 
K.  E.  Seppa  (A'60),  Sis.  Engr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  220  W.  Harrison, 

Seattle,  Wash. 
W.  R.   Schafer  (M'63),   Str.  Des.,  Southern  Pacific  Co.,  916  S.   P.   Bldg.,  Houston  1, 

Texas 
H.    A.    Shamblin   (M'65),   Const.    Engr.,   Norfolk   Southern    Railway,   P.    O.    Box   2210, 

Raleigh,  N.  C.  27602 
R.  E.  Shamblin  (M'57),  Supvr.  B.  &  B.,  Norfolk  &  Western  Railway,  Bluefield,  W.  Va. 
Fred  Shobert  (M'18,  L'56),  Ret.  Sys.  Steel  Const.  For.,  Southern  Pacific  Co.,  419  Pope 

St.,  Menlo  Park,  Calif. 
W.   L.   Short   (M'51),   Bridge   Maint.    Engr.,   Missouri   Pacific  Railroad,   St.   Louis,  Mo. 

63403 
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A  Major  Breakthrough  .  .  . 

...  IN  ROOF  MAINTENANCE 

•  ARMOR  ROOF  SPECIFICATION  SYSTEMS,  em- 
ploying special  processed  roofing  compounds,  offer- 
ing superior  protection  for  roof  surfaces. 

•  Specific  maintenance  specifications  for  composition, 
corrugated  metal  and  gravelled  roof  areas. 

•  Unique  method  of  application  increases  on  the  job 
production,  at  a  much  lower  cost  than  heretofore 
possible. 

ARMOR  WELD— Epoxy  Grouting  & 
Patching  Compounds 

•  Use  where  exceptional  compression  and  impact 
strength  is  required,  for  setting  equipment,  grouting 
or  patching. 

•  Use  ARMOR  WELD  to  permanently  repair  and  re- 
surface concrete  floors  and  ramps. 

FIRE-COTE— Prevents  Costly  Fire  Damage 

•  Used  to  preserve  and  protect  bridge  ties  and  timbers 
from  fire  damage. 

•  FIRE-COTE  decomposes  in  the  presence  of  heat 
and  flame  to  form  a  heavy,  insulating  crust. 

ARMOR  WELD— Epoxy  Patch  &  Seal 

•  Protects  concrete  against  harmful  effects  of  salt,  oil, 
cleaning  acid  detergents. 

•  Ideal  for  wash  racks.  Black  color  only. 
For  complete  information  write: 

MISSOURI  PAINT  &  VARNISH  CO. 

"Producers  of  Supreme  Quality  Coatings  since  1869" 
5125  North  2nd  Street  St.  Louis,  Missouri  63147 
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R.  K.  Shortt  (M'65),  Asst.  Div.  Engr.,  Chesapeake  &  Ohio  Railway,  Main  Street  Sta- 
tion, Richmond,  Va. 

E.  R.  Sielert  (M'61),  Gen.  Fore.,  Atchison,  Topeka  &  Santa  Fe  Ry.,  2146  Morningside 
Dr.,  Emporia,  Kans.  66801 

E.  R.   Simmons  (M'55),  Asst.  Div.  Engr.,  St.  Louis  Southwestern  Ry.,  Pine  Bluff,  Ark. 

R.  G.  Simmons  (M'57),  Gen.  Rdm.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chicago, 
111.  60606 

E.  F.  Simonson  (M'58),  B.  &  B.  Supvr.,  Spokane  International  R.  R.,  603  Fir  St.,  Sand- 
point,  Idaho  83864 

L.  W.  Simonson  (M'59),  Mast.  Carp.,  Baltimore  &  Ohio  Railroad,  818  Newport  Dr., 
Pittsburgh  34,  Pa. 

H.  L.  Sims  (M'64),  B.  &  B.  Asst.  Supvr.,  Chicago  &  Western  Indiana  R.  R.,  9259  W. 
84th  Court,  Oak  Lawn,  111. 

C.  H.  Sinclair  (M'54),  B.  &  B.  Supvr.,  Chicago  &  North  Western  Ry.,  Huron,  S.  Dak. 

E.  W.  Singer  (M'23,  L'54),  Ret.  Supvr.  B.  &  B.,  New  York,  Chicago  &  St.  Louis  Ry. 
(Now  N.  &  W.),  6727— 3rd  Ave.  North,  St.  Petersburg,  Fla. 

G.  P.  Slagle  (M'48),  Ch.  Carp.,  C.  M.  St.  P.  &  P.  R.  R.,  321  W.  Everett  St.,  Milwau- 
waukee,  Wis. 

V.  N.  Smedley  (M'65),  B.  &  B.  Supvr.,  Union  Pacific  Railroad,  2525  N.  Larrabee,  Port- 
land, Ore. 

A.  C.  Smith  (A'63),  Ralph  Whitehead  &  Asso.,  221  S.  Church  St.,  Charlotte,  N.  C. 
28202 

A.  E.  Smith  (M'58),  Asst.  Gen.  Mgr.  &  Ch.  Engr.,  Chicago  Great  Western  Ry.,  Oel- 

wein,  Iowa  50662 
C.  E.   Smith  (M'll,  L'49),  Ret.  Vice  Pres.,  New  York,  New  Haven  &  Hartford  R.  R.. 

48  Beech  wood  Lane,  New  Haven   11,  Conn. 
C.  E.  Smith  (A'60),  Dist.  Sis.  Mgr.,  American  Brake  Shoe  Co.,  P.  O.  Box  7353,  Hous- 
ton 8,  Texas 
E.   L.   Smith  (M'52),  Gen.   B.   &  B.   Supvr.,  Southern  Railway,  65  Robin  Circle,  Ross- 

ville,  Ga. 
G.  A.  Smith  (M'59),  Mast.  Carp.,  Baltimore  &  Ohio  R.  R.,  R.  D.   1,  Box  245,  Punx- 

sutawney,  Pa. 
H.  E.  Smith  (M'41),  Pres.  &  Gen.  Mgr.,  G  H.  &  H.  Railroad,  P.  O.  Box  28,  Galveston, 

Texas 
Joseph   Smith  (M'43),  Supvr.  B.  &  B.,  Southern  Pacific  Co.,  401  Eye  St.,  Sacramento, 

Calif. 
L.   D.   Smith,  Jr.   (M'63),  Asst.   Engr. — Bldgs.,   Chesapeake  &  Ohio   Railway,   Hunting- 
ton, W.  Va. 
L.  R.  Smith  (A'65),  Pres.,  Smith  &  Sanders,  Inc.,  P.  O.  Box  9602,  Jackson,  Miss. 
N.  E.  Smith  (M'66),  Brdg.  Engr.,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chicago, 

111.  60606 
R.  H.   Smith,  Jr.   (M'57),  Engr.   M.  of  W.,  Pennsylvania  Railroad,  Union  Station,  Chi- 
cago, 111.  60606 
E.  F.   Snyder  (M'48),  Asst.   to  Chief  Engr.,  Illinois  Central  Railroad,   135  E.   11th  PL, 

Chicago,  111.  60605 
R.   E.   Snyder  (M'16),  Asst.   Engr.,   Chicago   &  North   Western   Ry.,  915   E.   Wisconsin 

Ave.,  Milwaukee,  Wis. 
H.    Solarte   (M'63),  Asst.   to   Engr.   Brdgs.,   Chicago,   Rock   Island   &   Pacific   R.   R.,   La 

Salle  St.  Station,  Chicago,  111.  60605 
J.    E.    South    (M'59),    Ret.    Ch.    Engr.— Struct.    Pennsylvania   Railroad,   6   Penn   Center 

Plaza,  Philadelphia  4,  Pa. 

B.  S.    Spencer    (M'65),    Struct.    Supvr.,    Ontario    Northland    Railway,    195    Regina    St.. 

North  Bay,  Ont.,  Can. 

A.  F.  Stade  (M'62),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  654  E.  Commerce  St., 

San  Antonio,  Texas  78205 

C.  O.   Stadter  (M'55),   B.   &   B.   Supt,   Missouri   Pacific   Railroad,  318   Parker,   Osawa- 

tomie,  Kans. 

W.  Stanczyk  (M'57),  Designer,  C.  M.  St.  P.  &  P.  Railroad,  Union  Station,  Chicago, 
111.  60606 

J.  D.  Stanfill  (M'65),  Res.  Engr.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  4210  East  14th 
St.,  Des  Moines,  Iowa  50313 

S.  L.  Starling  (M'61),  Asst.  Mast.  Carp.,  Seaboard  Air  Line  Railroad,  1327  Junction 
Ave.,  Savannah,  Ga. 

J.  V.  Steel  (M'53),  Engr.  Accnt.,  The  Union  Terminal  Co.,  Dallas,  Texas 

H.  C.  Stemp  (M'65),  B.  &  B.  Mast.,  Northern  Alberta  Railways,  404  CPR  Bldg.,  Ed- 
monton, Alta.,  Can. 

B.  M.  Stephens  (M'46),  Asst.  Gen.  Mgr.,  Southern  Pacific  Co.,  Houston,  Texas  7700 L 
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YOU'RE  ON  THE  RIGHT  TRACK  WITH 
AIRPLACO  CONCRETE  GUNNING  RIGS 


Southern  Pacific  Company  uses  three 
of  these  track-mounted  rigs  to  re- 
build and  line  tunnels  with  gunned 
concrete,  replacing  timbers  and  en- 
casing steel  sets  for  increased  clear- 
ance, greater  strength  and  permanent 
fi  reproofing. 

Mobility  to  the  job — fast  work  on  the 
job  —  and  high-quality  concrete  in 
place — all  are  yours  to  command 
with  Airplaco  "Advanced  Design" 
portable  gunning  rigs.  The  Big  Guns 


of  Airplaco  teamed  with  automatic 
proportioning  Mix-Elvators  give  you 
a  range  of  production  capacities  up 
to  24.5  tons  an  hour.  And  you  can 
count  on  rugged  performance  day 
after  day,  with  real  economies  of 
time  and  labor. 

Airplaco  engineers  welcome  the  op- 
portunity to  recommend  equipment 
to  fit  your  specific  job  demands, 
clearances  and  other  factors,  work- 
ing closely  with  your  own  engineers. 
Call  or  write  for  prompt  attention. 


AIR    PLACEMENT 
EQUIPMENT    CO. 


P.  0.  Box  9601  •  Kansas  City,  Missouri  64134 
Phone  816,  SOuth  1-4961 

WORLD'S  LEADING  MANUFACTURER  OF  "ADVANCED  DESIGN"  PNEUMATIC  PLACING  EQUIPMENT 
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T.  J.  Stephens  (M'58),  Engr.  Insp.,  Union  Pacific  Railroad,  6645  Bellefountain,  Kansas 

City,  Mo.  64132 
J.  H.  Stinebaugh  (M'5l),  Supvr.  Water  Serv.  &  Rdy.  Mach.,  Illinois  Central  Railroad, 

604  W.  Pecan  St.,  Carbondale,  111. 
W.   S.   Stokely  (M'65),  Designer,   Illinois  Central  Railroad,   135  E.   11th  PL,  Chicago, 

111.  60605 
J.    W.    Storer   (A'61),   Vice   Pres.,   Osmose   Wood   Preserving   Co.,   4939   Monona   Dr., 

Madison,  Wis.  53716 
R.   Stouffer  (M'61),   Mech.    Insp.,   Illinois  Central  Railroad,   R.   R.   7,   Box  85,  Crown 

Point,  Ind. 
T.  H.   Strate  (M'18,  H'50),  Ret.  Div.  Engr.,  Chicago,  Milwaukee,  St.  Paul  &  Pacific 

R.  R.,  209  Foothill  Rd.,  San  Ysidro,  Calif. 
B.  A.  Struthers  (M'61),  Asst.  Div.  Engr.,  Southern  Pacific  Co.,  Tucson,  Ariz. 
W.   C.  Sturm  (M'62),  Designer,  Elgin,  Joliet  &  Eastern  Ry.,   1141  Maple  Rd.,  Joliet, 

111.  60434 
J.  J.  Sturman  (M'59),  Engr.  Mat. — Struct.,  Baltimore  &  Ohio  Railroad,  Baltimore,  Md. 

21201 
S.  A.  Stutes  (M'59),  Asst.  Div.  Engr.,  Southern  Pacific  Co.,  P.  O.  Box  3667,  Lafayette, 

La. 
Patrick  Sullivan   (M'57),  Engr.   Grad.   &  Soil  Cont,  Western  Pacific  Railroad,  52  La 

Crescent  Dr.,  Oroville,  Calif. 
A.  M.  Swanson  (M'61),  B.  &  B.  Supvr.,  Butte,  Anaconda  &  Pacific  Ry.,  P.  O.  Box  1421, 

Anaconda,  Mont.  59711 
R.  S.  Swanson  (M'60),  B.  &  B.  Supvr.,  Northern  Pacific  Railway,  611  Anderson  Rd., 

Duluth,  Minn.  55811 
W.   C.   Swanson   (M'63),  Brdg.   Insp.,   New  York  Central  Railroad,  707  S.   Pearl  St., 

Knox,  Ind. 
G.  Switzer  (M'49),  Gen.  Supvr.  S.  &  Wk.  Equip.,  Western  Pac.  R.  R.,  1st  &  Adeline 

St.,  Oakland,  Calif. 


C.  R.  Taggart  (M'35,  L'58),  Ret.  Supvr.   B.  &  B.,  New  York  Central  R.  R.,  514  N. 

Drexel  Ave.,  Indianapolis,  Ind. 
C.  L.  Tanner  (M'58),  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

F.  E.  Tardy'  (M'53),  Asst.  Div.  Engr.,  Southern  Pacific  Co.,  409  N.  Norris  Ave.,  Tucson, 

Ariz. 
E.   R.  Tattershall  (M'13,  L'50),  Ret.   Supvr.  Maint.  Equip.,  New  York  Central  R.  R., 

21  Coy  St.,  Malone,  N.  Y. 
W.  L.  Taylor  (M'50),  B.  &  B.   Supvr.,  Southern  Railway,  606  Highland  Ave.,  Jasper, 

Ala 
W.    L.    fermunde   (M'56),  Asst.    Rdm.,    Belt   Ry.    of  Chicago,   6800   S.   Central  Ave., 

Chicago,  111.  60638 
L.  J.  Tetreault  (M'36),  B.  &  B.  Fore.,  N.  Y.  N.  H.  &  H.  Railroad,  Providence,  R.  I. 

C.  H.   Thatcher,  Jr.   (M'58),  Asst.  Engr.,  Chicago  &  North  Western  Ry.,  Boone,  Iowa 
P.  V.  Thelander  (M'39,  L'59),  Ret.  Asst.  Chief  "Engr.,  Chicago  &  North  Western  Ry., 

809  N.  E.  Conway  Blvd.,  Port  Charlotte,  Fla.  33952 

A.  A.  Thomas  (M'61),  Asst.  to  Ch.  Engr.,  Chicago  &  North  Western  Ry.,  400  W. 
Madison  St.,  Chicago,  111.  60606 

J.  M.  Thomas  (A'60),  Sis.  Engr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  P.  O.  Box  4765, 
Portland,  Ore.  97202 

W.  B.  Throckmorton  (M'57),  Ch.  Engr.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  LaSalle 
St.  Station,  Chicago,  111.  60605 

W.  A.  Thum,  Jr.  (M'61),  Supvr.  Trk.,  Pennsylvania  Railroad,  109  Madison  Ave.,  Fan- 
wood,  N.  J.  07073 

L.  G.  Tieman  (M'56),  Div.  Engr.,  Chicago  &  North  Western  Ry.,  Green  Bay,  Wis. 

E.  L.  Tilley  (M'56),  Bridge  Insp.,  Illinois  Central  R.  R.,  762  Patterson  St.,  Memphis 
11,  Tenn. 

T.  W.  Toal  (M'61),  Staff  Engr.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  Blue  Island,  111. 

D.  C.  Todd  (M'42,  L'63),  Ret.  Asst.   Engr.,   Pennsylvania  Railroad,  7  Darmouth  Rd., 

Wilmington  8,  Del. 
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in   tuccc  ■  ^a"ast  ^fick  P'ates  •  Tie  spacer  bars  •  Electrical  conduit  •  Girder 

IN    In  tot         |  cover  and  protection  plates  •   Bridge  railings  •  Bridge  drainage 


I 


APPLICATIONS    I  sVstems  *  TrouSh  P|ates  •  Pier  protection  plates  •  Transfer  bridge 
pontoons    •    Signal  and  bridge  warning  masts    •    Fire  curtains 


WROUGHT  IRON 

checks  corrosion,  prevents 
premature  fatigue  failure 

On  bridge  applications,  corrosion  and  fatigue  failure  take  a  daily  toll  from 
the  life  expectancy  of  ordinary  metals.  4-D  Wrought  Iron  is  different.  It's 
a  unique  composition  of  iron  silicate  fibers  and  high  purity  iron.  And, 
this  difference  gives  4-D  Wrought  Iron  the  ability  to  absorb  the  relentless 
punishment  of  corrosion,  shock  and  vibration. 

HOW  4-D  WROUGHT  IRON  FIGHT  CORROSION 

The  iron  silicate  in  4-D  Wrought  Iron  actually  puts  corrosion  to  work. 
4-D's  mechanical  barrier  of  fibers  detours  corrosion  and  forces  it  to 
extend  over  the  surface  of  the  metal  in  an  adherent,  protective  coating. 
Only  4-D  Wrought  Iron  offers  this  kind  of  protection  from  corrosion. 

WHAT  ABOUT  FATIGUE  FAILURE? 

In  resisting  fatigue,  the  iron  silicate  fiber  network  is  again  the  key.  With 
most  metals,  fractured  ends  correspond  to  a  broken  lump  of  sugar. 
Fibrous  4-D  Wrought  Iron,  when  fractured,  resembles  a  splintered 
hickory  plank.  4-D's  unique  structure  minimizes  stress  concentrations 
caused  by  shock  and  vibration — prevents  early  fatigue  failure. 

For  additional  information,  write  for  our  railroad  bulletin.  It  describes 
other  applications  where  4-D  Wrought  Iron's  resistance  to  corrosion  and 
fatigue  has  provided  low  cost  per  year  of  service. 

.  .  .  and  the  plus  factor  is   BYERS  101  years  off  piping  experience 

PIPE  PRODUCTS:  Wrought  Iron  •  PVC  •  Steel 

WROUGHT  IRON  FLAT  ROLLED  PRODUCTS:  Plates  •  Billets  •  Bars 

Railroad  Sales  Headquarters:  1120  Girard  Building,  Philadelphia  2,  Pennsylvania  .Offices  throughout  the  country 
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E.  B.    Tourtellotte   (M'47,   L'61),   Ret.   Asst.   Div.   Engr.,   Boston   &   Maine   Corp.,  61 

James  St.,  Greenfield,  Mass. 

C.  L.    Towle    (M'59),    Dir.    Ind.    Engr.,    Pennsylvania    R.    R.,    6   Penn    Center   Plaza, 

Philadelphia,  Pa.   19104 

D.  E.  Tracy  (M'56),  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  Oakland,  Calif. 

S.  E.  Tracy  (M'60),  Supt.  Wk.  Equip.,  Chicago,  Burlington  &  Quincy  R.  R.,  637  Oak 
Ave.,  Aurora,  111. 

D.  P.  Trenning  (M'62),  Draftsman,  C.  M.  St.  P.  &  R.  Railroad,  Union  Station,  Chicago, 

111.  60606 
Henry  Trewin  (M'63),  Rdm.,  Canadian  Natilonal  Railways,  Moncton,  N.  B.,  Can. 
R.  E.  Trickey  (M'57),  Supt.  B.  &  B.,  Bangor  &  Aroostook  R.  R.,  Houlton,  Me. 
J.  D.  Trulove  (M'45),  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  2250  Adams  Ave.,  Apt.  3, 

Ogden,  Utah 

F.  W.  Truss  (M/46,  L'61),  Ret.  Mgr.  R.   R.   Sales,  Armco  Steel  Corp.,  701  Park  St., 

Paris,  Tenh. 
N.   R.  Tucker  (M'39,  L'59),  Ret.  Asst.   Div.   Engr.,  Texas   &  New  Orleans  R.  R.,  c/o 
Division   Engineer,   Southern   Pacific  Co.,   Grand  Central   Sta.,  Houston  2,  Texas 

G.  M.  Turner  (M'66),  Asst.  B.  &  B.  Supvr.,  Northern  Pacific  Railroad,  1931  Meridian 

Ave.,  Pasco,  Wash. 

E.  O.  Tustin  (M'62),  Asst.  Supvr.  B.  &  B.,  Illinois  Central  Railroad,  921  Terrace  Dr., 

Glenwood,  111. 
W.  S.  Tustin  (M'63),  Asst.  Engr.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 

111.  60605 
E.   G.  Tyckoson  (M'54),  Ch.   Carp.,  C.  M.  St.  P.   &  P.   Railroad,   2517  N.  Lawndale 

Ave.,  Chicago,  111.  60647 
VV.  R.  Tyler,  Jr.  (M'59),  Div.  Engr.,  Union  Pacific  Railroad,  Pocatello,  Idaho  83202 
R.   L.   Tyson  (M'66),  Asst.   Supvr.   B.   &  B.  &  M.  Force,  Richmond,  Fredericksburg  & 

Potomac  R.  R.,  RFD  #1,  Falmouth,  Va. 


u 

E.  L.  Urquides  (M'60),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  1192  Billings  Blvd. 
San  Leandro,  Calif. 


E.   C.   Vandenburgh   (M'25,  H'52),   Ret.   Chief  Engr.,   Chicago   &   North  Western   Ry., 

466  Cedar  St.,  Winnetka,  111. 
G.   R.   Vanderpool   (M'59),   Brdg.   Engr.,   Atchison,  Topeka   &  Santa  Fe   Ry.,  Santa  Fe 

Bldg.,  Amarillo,  Texas  79101 
V.  J.   Vandiver  (M'58),  Asst.   B.   &  B.   Supvr.,  Southern  Pacific  Co.,  926*2  Castle  Ave.. 

Dunsmuir,  Calif.  96025 
I.   C.  Van  Landengham  (A'64),  Sales  Engr.,  Florida  Air  Conditioner,  Jacksonville,  Fla. 
L.  Van  Scoyoc  (M'60),  Asso.  Arch.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago. 

111.  60605 
J.  L.  Varker  (M'36,  L'57),  Ret.  Spec.   Engr.,  Delaware  &  Hudson  R.   R.,  21  Archbald 

St.,  Carbondale,  Pa. 
H.   Veldheer   (M'59),   Asst.   Supvr.   B.   &   B.,   Chesapeake   &   Ohio   Ry.,   Grand   Rapids. 

Mich. 
G.   Von   Behren   (M'56),   Asst.   Supvr.    Str.,   Pennsylvania   Railroad,  6015   Burgess  Ave.. 

Baltimore,   Md.   21214 
T.  M.  von  Sprecken  (M'38,  L'60),  Ret.  Asst.  to  Chief  Engr.,   Southern  Railway,  3845 

N.  Chesterbrook  RcL,  Arlington  7,  Va. 
T.  M.  von  Sprecken,  Jr.  (M'65),  Gen.  Mgr.,  Mississippi  Export  Railroad,  P.  O.  Box  337, 

Moss  Point,  Miss. 
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F.  K.  KETLER  CO 

Railroad  Bridge  Contractors 


EMERGENCY  BRIDGE  REPAIRS 
OUR  SPECIALTY 

Experienced  Bridgemen  accustomed  to  working  un- 
der Railroad  Operating  Conditions  are  immediately 
available 


EXTRAORDINARY  MAINTENANCE  ON 
FIXED  OR  MOVABLE  SPANS 

Repair  or  replacement  of  bearings   and  operating 
machinery 

Reboring  pin  holes  and  pin  replacement 

Eyebar  tension  adjustment 


EXPERT  OVERHAUL  OR 
CONVERSION  JOBS 

Rail-mounted  cranes  and  pile  drivers 
Inspection  and  Engineering  Service  Available 

327  So.  LaSalle  St.  Chicago,  111.  60604 
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C.  D.  Wachtel  (M'58),  Dist.  B.   &  B.   Supt.,  Missouri  Pacific  Railroad,  6400  Martin, 

Kansas  City,  Mo. 
C.  E.  Wachter  (M'67),  B.  &  B.   Mast.,  Canadian  National  Railways,  180  S.  Hill  St., 

Port  Arthur,  Ont.,  Can. 
R.  M.  Waisanen  (M'63),  Asst.  Arch.  Engr.,  Chicago  &  North  Western  Railway,  400  W. 

Madison  St.,  Chicago,  111.  60604 
W.  H.  Walden  (M'20,  L'55),  Ret.  Rdm.,  Southern  Railway,  1012  Porter  St.,  Richmond 

24,  Va. 
George  Walker  (M'24),  Supt.   B.   &  B.,   Missouri  Pacific  Railroad,  502  Union  Station 

Bldg.,  Houston,  Texas 
Raymond  Wall  (M'48),  B.  &  B.  Supvr.,  Southern  Railway,  Rt.  4,  Box  21  C,  Selma, 

Ala. 
K.  D.  Walton  (M'60),  Asst.  B.  &  B.  Supvr.,  Northern  Pacific  Railway,  Great  Northern 

Depot,  Minneapolis,  Minn. 
A.  B.   Wang  (M'50,  L'63),  Ret.   Supvr.   B.   &  B.,   Monon  Railroad,  303   Murphy  St., 

Lafayette,  Ind. 
R.  A.  Ward  (M'61),  B.  &  B.  Mast.,  Canadian  National  Railways,  P.  O.  Box  341,  Camp- 

bellton,  N.  B.,  Can. 
William  Ware  (M'56),  Div.  Engr.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  Little  Rock, 

Ark. 
H.  Warfield,  Jr.  (M'52),  Ret.  Insp.  M.  of  W.,  Pennsylvania  Railroad,  RFD  4,  Box  304, 

New  Brunswick,  N.  J. 
W.  B.  Warfield  (M'51),  Supvr.  M.  W.  Mat.  &  Equip.,  Pennsylvania  Railroad,  61  Burk- 

leigh  Rd.,  Towson,  Md.  21204 
J.   J.    Warner   (M'65),    Gen.    Fore.    Str.,    Pennsylvania  Railroad,    1600   S.    Lumber  St., 

Chicago,  111.  60616 
P.  W.  Warner  (M'65),  Asst.  B.  &  B.  Supvr.,  Northern  Pacific  Railway,  Fargo,  N.  Dak. 
J.  E.  Warrenfells  (A'46),  So.  Sis.  Mgr.,  Weir  Kilby  Corp.,  Taylor-Wharton  Co.,  Bir- 
mingham, Ala.  35207 
L.  H.  Watanabe  (M'63),  Designer,  Illinois  Central  Railroad,  135  E.  11th  Pi.,  Chicago, 

111.  60605 
A.  B.  Watkins  (M'60),  B.  &  B.  Supvr.,  Southern  Railway,  Winston  Salem,  N.  C. 
J.  F.  Watkins  (M'58),  B.  &  B.  Supvr.,  Southern  Railway,  Ashville,  N.  C. 
W.  R.  Weaver  (M'51),  Ch.  Mech.  Off.  and  Ch.  Eng.,  Pittsburgh  &  Shawmut  R.  R., 

Brookville,  Pa. 
G.  R.  Webber  (M'48),  B.  &  B.  Fore.,  C.  M.  St.  P.  &  P.  Railroad,  Tacoma,  Wash. 
J.  K.  Weikal  (M'59),  Div.  Engr.,  Erie  Lackawanna  Railroad,  Youngstown,  Ohio 
W.  E.  Weiss  (A'65),  Sis.  Rep.,  Pettibone  Mulliken  Corp.,  141  W.  Jackson  Blvd.,  Chi- 
cago, 111.   60604 
M.  E.  Weller  (M'62),  Sr.  Des.,  Elgin,  Joliet  &  Eastern  Ry.,  1141  Maple  Rd.,  Joliet,  111. 
R.  C.  Weller  (M'57),  Asst.  Engr.  M.  of  W.,  Canadian  National  Railways,  Union  Sta- 
tion,  Toronto,  Ont.,  Can. 
J.   R.   Wenzel  (M'63),  B.   &  B.   Supvr.,  Chicago  &  North  Western  Railway,  Norfolk, 

Neb. 
C.  J.  Westerman  (M'62),  Asst.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  3133  Monterey, 

Bakersfield,  Calif. 
R.  C.   Weyher  (A'64),  Pres.,  Associated  Allied  Industry,  Inc.,   1750  W.  Silver  Spring 

Dr.,  Milwaukee,  Wis. 
E.  K.  White  (M'61),  Asst.  Supvr.  B.  &  B.,  Chicago  &  North  Western  Railway,  5401— 

1st  St.,  N.  W.,  Mason  City,  Iowa 
H.  L.  White  (M'62),  Ch.  Sis.  Engr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  1001  Grove 

St.,    Middletown,  Ohio  45042 
L.  H.  White  (M'46),  B.  &  B.  Supvr.,  Illinois  Central  Railroad,  414  Felix,  Kenner,  La. 
S.  White  (M'42),  Gen.  B.  &  B.  Supvr.,  Southern  Pacific  Co.,  65  Market  St.,  San  Fran- 
cisco, Calif.  94105 
A.  M.  Whitehouse  (M'27,  L'56),  Ret.  Chief  Fire  Insp.,  Chicago  &  North  Western  Ry., 

2008  Isabelle  St.,  Evanston,  111. 
P.  V.  Whitfield  (M'64),  Supvr.  Auto  &  Work  Equip.,  Southern  Pacific  Co.,  1690  Carlin 

St.,  Reno,  Nev. 
H.   C.   Wiemer  (M'57),   B.    &   B.   Supvr.,   Northern   Pacific   Railway,    1614   S.   Adams, 

Tacoma,  Wash. 
W.  W.  Wiklund  (M'55),  Supvr.  B.  &  B.,  Great  Northern  Railway,  W.  2224  Rockwell, 

Spokane,  Wash.  99205 
C.   B.   Williams   (A'54),   Pres.,   Ever  Tight   Bolt  Assembly   Co.,   33   Kiewit   Plaza,   3555 

Farnam  St.,  Omaha,  Neb.   68121 


Advertisement 


113 


A. 


Why  do  MOSS-AMERICAN  Crossings  now 
stay  tighter  and  last  longer? 

New  drive  dowel  assembly! 


Something  new  has  been  added  to  Moss-American  pre-assembled  cross- 
ings. These  tough  crossings  of  pressure-treated,  selected  hardwood  are 
now  assembled  with  drive  dowels  instead  of  through-bolts.  The  3A" 
spiral  steel  dowels  are  driven  through  the  timbers  by  special  hydraulic 
machinery  in  the  Moss-American  fabricating  plant,  literally  screwing  the 
units  together,  locking  them  into  a  tight,  cohesive  assembly.  There  are 
no  nuts  to  back  off .  .  .  no  holes  to  get  out  of  round.  The  assembly  needs 
less  maintenance,  lasts  longer  than  conventionally  assembled  crossings. 

Moss-American  crossings  of  this  new  design  are  available  for  installa- 
tions of  all  types:  single,  multiple,  tangent  or  curved.  Because  they're 
pre-assembled,  they  can  be  quickly  installed  by  a  small  track  gang  with 
regular  tools. 

For  better  service  and  longer  life,  specify  Moss-American  crossings, 
now  assembled  with  the  new  drive  dowel  technique. 


MOSS 
AMERICAN 


MOSS-AMERICAN,  INC. 


A   SUBSIDIARY   OF  KERR-McGEE  CORPORATION 
Security  Building       St.  Louis,  Missouri  63102 

CROSS  TIES    •    SWITCH  TIES    •    POLES  AND  POSTS    •    PILING    •    CROSSINGS 
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D.  R.  Williams  (M'56),  Brdg.  Insp.,  Chicago  &  Eastern  Illinois  R.  R.,  421  Montclaire, 

Danville,   111. 
J.  W.  Williams  (M'63),  Asst.  Engr.,  Illinois  Central  Railroad,  135  E.  11th  PL,  Chicago, 

111.  60605 
J.  R.  Williams  (M'59),  Engr.  Brdg.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  LaSalle  St. 

Station,  Chicago,  111.  60605 
N.  H.  Williams  (M'47),  B.  &  B.  Mast.— Sys.,  Delaware  &  Hudson  Railroad,  25  Lori 

Lane,  Latham,  N.  Y.  12110 
R.    G.    Williams    (M'65),    B.    &    B.    Supvr.,    Southern    Railway,    2211    Dominion    Dr., 

Charlottesville,  Va. 
T.  S.  Williams  (M'61),  Engr.  Bldgs.,  Seaboard  Air  Line  Railroad,  3600  W.  Broad  St., 

Richmond,  Va.  23213 
W.  L.  Williams   (A'64),  Sis.   Devel.   Engr.,  Enjay  Chemical  Co.,  Div.  Humble  Oil  6c 

Refining  Co.,  60  W.  49th  St.,  New  York,  N.  Y.   10020 
H.   M.   Williamson    (M'60),   Chief   Engr.— Sys.,   Southern   Pacific   Co.,   65   Market   St., 

San  Francisco,  Calif.  94105 
W.  M.  Williamson  (A'60),  Res.  Rep.,  Fairmont  Railway  Motors,  Inc.,  2208  Riverside 

Drive,  Houston  4,  Texas 
H.   E.    Wilson   (M'59),   Asst.    Chief  Engr.— Sys.,   Atchison,   Topeka   &   Santa   Fe   Ry., 

Chicago,  111.   60604 
H.  M.  Wilson  (M'53),  Supvr.  Struct.,  Pennsylvania  Railroad,  1600  S.  Lumber  St.,  Chi- 
cago, 111.  60616 
R.  P.  Wilson  (M'48),  Supvr.  B.  &  B.,  Chesapeake  &  Ohio  Ry.,  209  12th  Ave.,  Hinton, 

W.  Va. 
W.    C.    Wilson    (A'5l),    Pres.,    Southeastern    Railway    Supply,    Inc.,    P.    O.    Box    368, 

Arlington   10,  Va. 
W.  T.  Wilson  (M'65),  Mast.  Carp.,  Chicago,  Rock  Island  &  Pacific  R.  R.,  6701  Sand- 
piper Dr.,  Little  Rock,  Ark.  72205 

C.  Wingerson  (A'54),  Ry.  Sis.  Engr.,  Screw  &  Bolt  Corp.  of  America,  700  Porter  Bldg.. 

Pittsburgh,  Pa.  15219 
L.  C.  Winkelhaus  (M'34,  H'63),  Ret.  Asst.  Arch.  Engr.,  Chicago  &  North  Western  Ry., 

6921  Oriole  Ave.,  Chicago,  111.  60631 
S.   G.    Wintoniak    (M'53),  Area  Engr.— Str.,  Pennsylvania  Railroad,  30th   St.   Station, 

Philadelphia,  Pa. 
M.  A.  Wohlschlaeger  (M'58),  Engr.  Grade  Sep.,  Missouri  Pacific  Railroad,  St.  Louis  3, 

Mo. 
O.   R.   Wold   (M'57),   B.    &  B.   Supvr.,   Northern  Pacific  Railway,  W.   221— 1st  Ave., 

Spokane,  Wash. 
R.  E.  Wood  (M'54),  Supvr.  B.  &  B.,  Great  Northern  Railway,  3228  8th  Ave.  So.,  Great 

Falls,  Mont. 
F.    R.    Woolford    (M'50),   Consult.    Engr.,    Spec.    Proj.,   Western   Pacific   Railroad,   526 

Mission  St.,  San  Francisco,  Calif.  94105 
R.  K.  Worden  (M'54),  Gen.  Fore.  B.  &  B.  &  W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 

Fort  Worth,  Texas 
M.  O.  Woxland  (M'66),  Brdg.   Engr.,  Northern  Pacific  Railway,  176  East  5th  St.,  St, 

Paul,  Minn.  55101 
H.  O.  Wray  (M'39,  L'59),  Ret.  Sec.  &  Chief  Engr.,  Texas  City  Terminal  Ry.,  511  Bay 

St.,  P.  O.  Box  1054,  Texas  City,  Texas 

Y 

D.  M.  Yaw  (M'5l),  Mast.  Carp.,  Erie  Lackawanna  Railroad,  69  Wade  Ave.,  Buffalo, 

N.  Y.   14214 
J.  E.  Yewell  (M'41,  L'58),  Ret.  Chief  Engr.,  Bessemer  &  Lake  Erie  R.  R.,  32  Second 

Ave.,  Greenville,  Pa. 
W.  G.  Yoder  (M'65),  B.  &  B.  Supvr.,  Southern  Railway,  Asheville,  N.  C. 
R.  A.  Youngblood  (M'57),  Proc.  Supt.,  B.  &  B.,  Central  of  Georgia  Ry.,  Savannah,  Ga. 

31401 

z 

F.  W.  Zabrochas  (M'65),  B.  &  B.  Supvr.,  Chicago  &  Western  Indiana  R.  R.,  47  W. 
Polk  St.,  Chicago,  111.  60605 

E.  J.   Zapfe    (M'52,   L'65),   Ret   Asst.   Chief   Engr.    &   Supt.,   B.   &   B.,   Green   Bay   & 

Western  R.   R.,   2510  Martha  St.,  Green  Bay,  Wis.  54301 

F.  C.  Zettler  (M'65),  B.  &  B.  Mast.,  Canadian  Pacific  Railway,  Union  Station,  Toronto, 

Ont.,  Can. 
L.  A.  Zigler  (M'61),  Gen.  Fore.  B.  &  B.-W.  S.,  Atchison,  Topeka  &  Santa  Fe  Ry., 
402  Santa  Fe,  La  Junta,  Colo. 


Advertisement 


115 


BRIDGE  TIE 
ANCHOR 


The  Bridge  Tie  Anchor  offers 
an  improved  method  for  securing 
open  deck  bridge  ties  to  support- 
ing steel  members  and  creates  a 
strong  spring  pressure  holding 
the  tie  and  the  supporting  mem- 
ber firmly  together.  The  spring 
action  compensates  for  tie  shrink- 
age,  seating  and  stresses. 

The  Bridge  Tie  Anchor  is  low 
in  cost,  easy  to  install  and  eco- 
nomical to  maintain. 


Better  get  the  facts,  now! 

Write,    wire    or    phone    for    full    literature 


'TJte     RAILS  Ctofy&ast^ 


187  Maplewood  Ave.,  Maplewood,    N.  J. 
Offices:      St.     Louis,    Mo.,     Chicago,     III. 


Converse,   D.   D.    (Ret.) 
Cannon,  B.  E. 
Burns,  F.  M. 
Brichler,  R.  G. 


MEMBERSHIP  BY  ROADS 

*  Indicates  Junior  Member 
Akron,  Canton  &  Youngstown 

Alaska 

Moore,  R.  M. 

Ann  Arbor 

Loznak,  S.  R. 

Alton   &   Southern 


Atlanta  &  West  Point — Western  Ry. 
of  Alabama — Georgia 


Phelps,  C.  E. 


Arnold,  L.  K. 
Beeder,  R.  H. 
Bisbee,  R.  D. 
Clark,  W.  H. 
Cole,  G.  (Ret.) 
Cook,  J.  C,  Jr. 
Corbett,  R.  K. 
Crutchfield,  W. 
Dahlberg,  A.  R. 
Davis,  L.  M. 
Eisemann,  J.  E. 
Gipson,  C.  G. 


Jeffords,  C.  Q. 


Babbitt,  J.  H.  (Ret.) 
Barnhart,  E.  H. 
(Ret.)  (Hon.) 
Bell,  D.  V. 
Bleul,  G.  J. 
Brown,  W.   S. 
Buckmaster,  W.  A. 


Hatfield,  C.  G. 


Brichler,  R.   G. 


Hillman,  A.  B.  (Ret. 


Atchison,  Topeka  &  Santa  Fe 

Hamilton,  W.  A. 
Harris,  E.  N. 
Harris,  L.  C. 
Heinlen,  R.  H. 
Huckabay,  J.  B. 
Johnston,  G.  H. 
King,  B.  J. 
Langham,  L.  D. 
Lawson,  W.  W. 
Martens,  W.  F.  (Ret.) 
McKanna,  A.  D. 
Osland,  E. 

Atlantic   Coast  Line 


Baltimore   &   Ohio 
Unci.   B&OCT) 

Curie,  H.  E.  (Ret.) 
Green,  C.  C. 
Jackman,  C.  E. 
Jackman,  H.  E.  (Ret.) 
Johnson,  A.  J. 
Lewellyn,  A.  C. 
Pound,  E.  R. 

Bangor   &   Aroostook 

Trickey,   R.   E. 

Bauxite   &   Northern 


Belt  Railway  Co.  of  Chicago 

Termunde,  W.  L. 
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Paul,  W.  L. 
Pritchard,  B.  L. 
Reese,  C.  M. 
Robey,  W.  E. 
Sandberg,  C.  H. 
Sells,  G.  N. 
Sielert,  E.  R. 
Tanner,  C.  L. 
Vanderpool,  G.  R. 
Wilson,  H.  E. 
Worden,  R.  K. 
Zigler,  L.  A. 


Riley,  C.  R. 
Rodgers,  L.  T. 
Seitz,  H. 
Simpson,  L.  W. 
Smith,  G.  A. 
Sturman,  J.  J. 
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LE-WIS 


SEALTITE    DOME    HEAD    DRIVE   SPIKES 

For  fastening  highway  crossing  planks,  bridge 
timber  guard  rails,  bridge  decking,  dock  timbers, 
bridge  fender  timbers,  etc.  Smooth  timber  surface. 
Eliminates  counterboring  and  damaging  water  hole. 
Easily  installed   and   removed. 


WASHER  HEAD   TIMBER  DRIVE  SPIKES 


For  fastening  highway  crossing  planks,  bridge 
timber  guard  rails  and  general  timber  construction. 
One  piece  forged  head.    Easy  to  install  and  remove. 


e 


LEWIS  BOLT  &  NUT  COMPANY 

504    MALCOLM  AVE.  S.  E.,   MINNEAPOLIS  14,   MINN. 
AREA   CODE   612 -PHONE   339-9371 


KINNEAR 

ROLLING  DOORS 


Known  for  rugged,  heavy-duty  service 
in  FREIGHT  SHEDS  and  other  RAILWAY 
BUILDINGS  for  over  70  years. 

Manual,  Mechanical  or  Motor-Operated  Steel 
Rolling  Service  Doors — Steel  Rolling  Fire 
Doors  —  Metal  Rolling  Grilles  —  Rolling 
Counter  Shutters — Steel  or  Wood  RoL-TOP 
Sectional  Overhead  Doors.  Write  for  Catalog. 


hl.lHLVtl.M.M.^ 

Offices    and    representatives    in    all    principal    cities 


The  KINNEAR  Manufacturing  Co.  and  Subsidiaries 


FACTORIES 


907   Fields  Avenue,  Columbus,  Ohio  43216 

1742   Yosemite   Avenue,  San    Francisco,  Calif.   94124 

3603   Dundas   Street  West,  Toronto,   Ont.,  Canada 
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Membership  by  Roads 


Alexander,  M.  B. 
Foreman,  J.  E.,  Jr. 
Howe,  W.  C. 


Bessemer  &   Lake   Erie 

Hunter,  A.  L. 
McMaster,  R.  C. 


Ridgeway,  J.  J. 
Yewell,  J.  E.  (Ret.) 


Bull,  C.  L. 


Birmingham   Southern 

Nichols,  E.  F. 


Benson,  O.  C. 
Gamble,  H.  H. 


Boston   &   Maine 

Meserve,  E.  S. 


Tourtellotte,  E.  B.  (Ret.) 


Swanson,  A.  M. 


Butte,  Anaconda   &   Pacific 


Lenten,  C.  F. 


Cadillac  &   Lake  City 

Noble,  H.  H. 


Petrick,  V.  W. 


California   Western 


Booth,  H.  E. 

Brice,  W.  T.  (Ret.) 

Frost,  L.  M.  (Ret.),  (GTW) 

Gibson,  D.  E. 

Halliday,  H.  C. 

Jacobs,  T.  F. 

Leinweber,  F    J. 


Canadian   National 

Unci.   GTW— CV) 

Lenco,  W. 
Lundgren,  H.  M. 
MacDonald,  H.  R. 
MacQuarrie,  A.  C. 
Makarowski,  A. 
Morris,  C.  G. 


Nygaard,  R. 
Plourde,  L.  (Ret.) 
Trewin,  H. 
Wachter,  C.  E. 
Ward,  R.  A. 
Weller,  R.  C. 


Fox,  J. 


Benson,  G.  W.  (Ret. 
Chapman,  W.   E. 


Morris,  D.  W- 


Neal,  G.  W. 


Adams,  J.   H.,  Jr. 
Allen,  W.  V. 
Boehling,  H.  A.,  Jr. 
Christian,  J.  E. 
Church,  H.  M.  (Ret.) 
Ellis,  J.  S. 
Geyer,  C.  J.  (Ret.) 
Goodman,  C.  L. 


Canadian   Pacific 

Lord,  H.  T.  (Ret.) 

Central   of   Georgia 

McDonald,  T.  J. 

Cartier  Railway 
Chattahoochee  Valley 


Chesapeake  &  Ohio 

(Incl.    NF&G) 

Harlow,  H.  M. 
Heck,  J.  E.  (Ret.) 
Hecker,  R.  L. 
Hubbard,  M.  J.  (Ret.) 
Hutcheson,  F.  W. 
Hutcheson,  W.  A.   (Ret.) 
Jones,  E.  B. 
Koehler,  P.  L. 


Youngblood,  R.  A. 


Mitchell,  D.  N. 
O'Brien,  J.  B. 
Shortt,  R.  K. 
Smith,  L.  D.,  Jr. 
Talman,  H.  S. 
Veldheer,  H. 
Wilson,  R.  P. 
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BRIDGE   INSPECTION 
AND  TREATMENT 

SAVES 

THOUSANDS  OF  DOLLARS 
EVERY  YEAR  KEEPING 

OLD  BRIDGES 

SAFELY    ON    THE    JOB 


Write  for  List  of  Recent  Customers 

OSMOSE   WOOD    PRESERVING  CO.  OF    AMERICA,  INC. 
980  Ellicott  St.,  Buffalo,  N.  Y.  14209 


A  SERVICE   INSTITUTION 

Dedicated  to  quality  upgrading  and 
overhauling  of  railroad  equipment 
and  machinery. 

Write,  wire  or  phone  for  further  information. 

RAILROAD  MACHINERY  SERVICE  CORPORATION 

2089  Railway  Exchange  Building 
St.  Louis  1,  Missouri 


Area  Code:  314 


Phone:  CHestnut  1-2424 
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Membership  by  Roads 


Baker,  R.  C. 
Cushman,  D.  G. 
Kinney,  T.   R. 


Chicago   &   Eastern   Illinois 

Moore,  I.  A.  (Ret.) 
Ogle,   H. 


Rice,  E.  D. 
Williams,  D.  R. 


Hawley,  I.  H. 


Chicago  &  Illinois  Midland 

Peterson,  N.  W.  (Ret.) 


Anderson,  R.  D.  (Ret.) 
Armstrong,  W.  F. 
Babcock,  D.  L. 
Bangs,  E.  L. 
Barnes,  J.  A. 
Bart,  H.  L.  (Ret.) 
Barsema,  M. 
Beatty,  A.  G. 
Budzenski,  F.  N.  (Ret.) 
Christensen,  M.  C. 
Colvin,  A.  A.  (Ret.) 
Decker,  H.  H.   (Ret.) 
Deno,  L.  J. 
Duchac,  J.  C.  (Ret.) 
Duresky,  F.,  Jr. 
Enger,  E.  M. 
Gunderson,  E.  (Ret.) 
Harris,  A.  R.  (Ret.) 
Heiszenbuttel,  H.  (Ret.) 


Chicago   &   North  Western 
[Incl.   CStPM&O) 

Hillman,  F.  W.  (Ret.) 
Huffman,  W.  H. 
Johnson,  D.  H.   (Ret.) 
Koenig,  M.  E. 
Krebs,  A.  T. 
Larson,  K. 
Lawton,  R.  R. 
Linn,  G.  A. 
Lodeski,  J.  B. 
McCosky,  L.  E. 
McDermott,  B.  F. 
Madson,  H.  C.  (Ret.) 
Malmberg,  C.  R. 
Manning,  D.  A.  (Ret.) 
Merwin,  P.  B.  (Ret.) 
Meyers,  B.  R. 
Nelson,  R.  D. 
Olson,  O.  D. 
Packard,  B.  G. 


Patterson,  E.  C. 
Perrier,  J.   L. 
Riggs,  W.  K. 
Sathre,  C.  O. 
Sinclair,  C.  H. 
Snyder,  R.  E. 
Thatcher,  C.  H.,  Jr. 
Thelander,  P.  V.  (Ret.) 
Thomas,  A.  A. 
Tieman,  L.  G. 
Vandenburgh,  E.  C. 

(Ret.)  (Hon.) 
Waisanen,  R.  M. 
Wenzel,  J.  R. 
White,  E.K. 

Whitehouse,  B.  M.  (Ret.) 
Winkelhaus,  L.  C. 

(Ret.)  (Hon.) 


Hillman,  A.  B.  (Ret. 
Johnson,  E.  B. 


Chicago  &  Western  Indiana 

Murray,  D.  J. 
Sims,  H.  L. 


Zabrichas,  F.  W. 


Beran,  J.  E. 
Bickham,  D.  O. 
Brouse,  R.  G.,  Sr. 
Brown,  E.  J. 
Cramer,  F.  H.  (Ret. 
Davidson,  J.  W. 


Chicago,   Burlington   &   Quincy 

(Incl.   C&S— FtW&D) 

Gies,  T.  H. 
Graham,  E.   A. 
Hemmer,  A.  F. 
Krisher,  K.  E. 
McCoy,  D.  E. 
Muelder,  C.  F. 


Oest,  W.  C.  (Ret.) 
Patterson,  C.  C. 
Pearson,  A.  H. 
Sartore,  D.  V. 
Seley,  L.  L. 
Tracy,  S.  E. 


Chicago,   Milwaukee,   St.   Paul    &   Pacific 


Almendrales,  G. 
Berman,  N. 
Blake,  V. 
Blanchard,  L.  C. 
Boeser,  G.  F. 
Bost,  M.  A.  (Ret.) 
Bost,  M.  R. 
Bredfeldt,  C. 
Burch,  E.  E.  (Ret.) 
Cameron,  W.  M. 
Casperson,   D.   F. 
Celander,  H.  W. 
Christianson,  H.  B.  (Ret.) 
Clark,  K.  L. 
Collings,  J.  E. 


Engman,  V.  E.  (Ret.) 
Glander,  A.  M.  (Ret.) 
Hansen,  A.  E. 
Homig,  F.   F. 
Johnson,  B.  O.  (Ret.) 
Johnson,  R.  W.  (Ret.) 
Kampwirth,  J.  L. 
Kirchen,  J.  G. 
Klouda,  R.  G. 
Kruse,  H.  H. 
Kvenberg,  S.  E.   (Ret.) 
Lucas,  H.   F. 
Lund,  C.  V. 
McGrew,  F.  O. 


Madvig,  H.  J. 

Martin,  J.  D. 

O'Brien,  W.  J.  (Ret.) 

Ornburn,  B.  J. 

Ostrom,  W.   D. 

Saether,  A.  H. 

Simmons,  R.  G. 

Slagle,  G.  P. 

Smith,  N.  E. 

Stanczyk,  W. 

Strate,  T.  H.  (Ret.)  (Hon.) 

Trenning,  D.  P. 

Tyckoson,  E.  G. 

Webber,  G.  R. 
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AGNEW-JOSEPH  COMPANY,  INC. 

GENERAL   CONTRACTORS 
RONCEVERTE,  W.  VA. 

RAILROAD    BRIDGES 

TUNNEL     LININGS 

TRACK     WORK 

P.   O.   DRAWER   310  647-5278 


Cut    Maintenance 

Painting    Costs 
with    ONCOR®  M50® 

Specify  this  basic  lead  silico  chromate  pigment 
in  your  anti-corrosive  paints  and  get  longer- 
lasting  full  protection  in  all  coats. 

National  Lead  Company 

ONCOR   Pigments   Division 
111    Broadway  New   York,   N.   Y. 
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Membership  by  Roads 


Marks,   C.  K. 


Budzileni,  J. 
Calza,  P.  J. 
Charvat,  A.  W. 
Engle,  T.  J. 
Gregory,  K.  E. 


Brown,   H.   C. 


Lea,  E.  T. 


Campbell,  J.  G. 


Cruikshank,  A.  W. 
Dower,  E.  M. 


Brenton,  G.  W. 


Burns,  F.  M. 
Hynes,  E.  J. 


Burleson,  H.  S. 


Gatch,  B.,  Jr. 
Hopkins,  J.  M. 
Hoyt,  A.  C.  (Ret. 


Chamberlain,  P.  C. 
Elower,  L. 


Free,  J.  D. 
Smith,  H.  E. 
Ahouse,  F.  B.,  Jr. 
La  Chapelle,  H.  A. 


Chicago  Great  Western 

Smith,  A.  E. 

Chicago,   Rock  Island   &   Pacific 

Long,  P. 
Palagi,  L.  A. 
Solarte,  H. 
Stanfill,  J.  D. 
Throckmorton,  W.  B. 

Clinchfield 

Goforth,  J.  A. 

Columbus   &   Greenville 


Detroit   &   Mackinac 


Toal,  T.  W. 
Ware,  W. 
Williams,  J.  R. 
Wilson,  W.  T. 


Salmon,  J.  M.,  Jr. 


Delaware   &   Hudson 

Goodman,  E.  V. 
Rowland,  O.  F.  (Ret.) 

Denver  &  Rio  Grande  Western 


Varker,  J.  L.  (Ret.) 
Williams,  N.  H. 


Detroit,   Toledo   &   Ironton 

Moline,  R.  F.  Towle,  C.  L. 

Duluth,  Missabe  &  Iron  Range 


Elgin,  Joliet  &   Eastern 

Johnson,  A.  C. 
Lokotzke,  G.  P. 
Martyn,  G.  W. 

Erie  Lackawanna 

Jentoft,  L.  H. 
Luce,  W.  L. 

Florida   East  Coast 

Brown,  R.  F. 

Galveston,   Houston   &   Henderson 


Georgia   &   Florida 

Austin,  S.  B. 

Green   Bay   &   Western 

Mettlach,  P.  A. 


Mateer,  W.  G.  (Ret.) 
Sturm,  W.  C. 
Weller,  M.   E. 


Weikal,  K.  J. 
Yaw,  D.  M. 


Fredrick,  E.  R. 


Zapfe,  E.  J.  (Ret.) 
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SHELBY  PRECASTING  CORP. 

P.  O.  Box   11214  Memphis,  Tenn. 


FOR   PRESTRESSED  CONCRETE 

BRIDGE  BEAMS,   PILING, 

PILE    CAPS,    TRESTLE    TIES 


We  have  a  modern  casting  yard  with  experi- 
enced personnel  to  work  with  your  Bridge 
Engineers   and  Maintenance   Supervisors. 

Call   Us  at  942-4473 


FOR  COMPLETE 
WEED  AND  BRUSH 
CONTROL  SERVICE 


...by  the  Manufacturers  and  Applicators  of: 

BO-RID  Soil  Sterilants 
BO-RID  TCA-Chlorate*         BO-RID  Sodium  Arsenite 

Pmtmn t  No.  2589162 

BO-RID  Chlorate-Chloride          BO-RID  TCA-Arsenite 

THE  R.  H.  BOGLE  COMPANY 

Alexandria,  Virginia  [703]  549-3506 

Memphis,  Tennessee  Jacksonville,  Florida 
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Membership  by  Roads 


Barke,  W.  B. 
Burns,  D.  H. 
Duffy,  P.  E. 
Gustafson,  B.  W. 


Great   Northern 

Hemstad,  B.  (Bet.)  Melton,  H.  W. 

Kahl,  F.  B.  Wiklund,  W.  W. 

McMahon,  T.  D.  (Bet.)  Wood,  B.  E. 


Bober,  H. 
Cooper,  S.  A. 
Erskine,  J.  A. 


Kirkman.  T.  C. 


Gulf,   Mobile   &  Ohio 

Hellweg,  B.  D.  Beese,  C.  L. 

Jackson,  C.  S.  Beeves,  J.  I. 

Bapier,  L.  F.  Wall,  E.  G.  (Bet. 


High  Point,  Thomasville  &  Denton 


Albert,  E.  A. 
Atkins,  M.  L. 
Basquin,  B.  J. 
Beringer,  M.  A. 
Block,  M.  (Bet.) 
Bruns,  H.  W. 
Burford,  A.  E.  (Bet.) 
Cerrone,  L.  A. 
Chamraz,  G.  J. 
*Cresham,  J.  M. 
Forbes,  I.  G. 
Golem,  G.  G. 
Haake,  A. 
Helm,  J.  M. 
Hill,  B.  L. 
Hollingsworth,  J.  H. 
Japenga,  O.  M. 
fohnson,  E.  A. 


Firehammer,  L.  M.  (Bet.) 


Illinois   Central 

Julius,  H.  B. 
Kulby,  I.  J. 
Langmeyer,  A.  F. 
Leach,  A.  L. 
Lingle,  T.  N. 
Little,  H.  C. 
McNally,  G.  S. 
Mathieu,  J.  L. 
Mottier,  C.  H.  (Bet.) 
Myers,  B.  L. 
Nord,  D    L. 
Noyszewski,  M. 
O'Donovan,  J.  P. 
Owens,  B.  H. 
Owens,  B.  F. 
Pearson,  B.  E. 
Pearson,  W.  O. 
Phillips,  G.  G. 

Illinois  Terminal 

Horney,  M.   L. 

Kahului 


Gammie,  B.  M. 


Powell,  W.  S. 
Baessler,  V.  D. 
Beger,  J.  H. 
Bunde,  E.  E. 
Bussell,  C.  E. 
Schlaf,  E.  B. 
Snyder,  E.  F. 
Stinebaugh,  J.  H. 
Stokely,  W.  S. 
Stouffer,  B. 
Tilley,  E.   L. 
Tustin,  E.  O. 
Tustin,  W.  S. 
Van  Scoyoc,  L. 
Watanabe,  L.  H. 
White,  L.  H. 
Williams,  J.  M. 


Pearson,  W.  O. 


Kansas  City  Southern — Louisiana  &  Arkansas 

Bolte,  W.  B.  Borchert,  W.  C.  (Bet.) 


Klempnauer,  B.  C. 


Helfrich.  J. 


Ellms,  G.  L. 


Baver,  H.  E. 


Kansas   City  Terminal 

Lehigh   Valley 
Leigh   &   Hudson   River 

Long   Island 

Bowland,  J.  W. 
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The 

PENETRYN  SYSTEM1 

Inc. 

Restoration   and   Protection   of   Masonry 

• 

SHOTCRETE   RESTORATION   OF   PIERS,   ABUTMENTS, 

DAMS   and   TUNNELS 

• 

CEMENT  AND   CHEMICAL   PRESSURE   GROUTING 

OF   MASONRY   and    FOUNDATIONS 

• 

ALL   PHASES   OF   PRESSURE 

CONCRETE   CONSTRUCTION   &  WATERPROOFING 

Cleveland,   Ohio  (216)  946-4450 
Latham,  N.  Y.  Winter   Park,   Fla. 

Murray,   Utah  San    Diego,  Calif. 


mmrnmmmm 


Assure  lower  maintenance  costs, 
better  performance  with... 

TEXACO™ 

Petroleum  Products  and 
Systematic  Engineering 

Service 

i 

mmm  mmm 

TEXACO  inc. 

RAILWAY  SALES  DIVISION 

135  East  42nd  St.,  New  York  17,  N.  Y. 
NEW  YORK    •    CHICAGO    •    SAN  FRANCISCO    •    ST.  LOUIS   .    ST.  PAUL   •   ATLANTA 
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Membership  by  Roads 


Barrett,  R.  C. 


Los  Angeles  Junction 

Harrison,  G.  C. 


Coles,  J.  W. 
Conniff,  C.  F. 
Currier,  L.  F. 


Louisville   &   Nashville 

Lackey,  J.  B. 
Manson,  A. 
Morris,  C    L. 


Nichols,  J.  C. 
Reed,  T.  C. 
Sellers,  J.  B. 


Born,  J.  O. 


Maine   Central 

Dixon,  C.  E. 


Briehler,  R.  G. 


von  Sprecken,  T.  M.,  Jr. 


Massena   Terminal 


Mississippi   Export 


Carter,  T.  S. 


Missouri— Kansas— Texas 

Huckaby,  V.  T. 


Anderson,  J.  L.  (Ret. 
Bach,  S.  A. 
Bertel,  D.  J. 
Brakensiek,  W.  E. 
Bunge,  W.  H.  (Ret.) 
Burkel,  J.  N. 
Carpenter,  R.  H. 

(Ret.) 
Chambers,  J.  W. 


Missouri   Pacific 

Chaney,  A.  B.  (Ret.) 
Collier,  P.  B.  (Ret.) 
Franzen,   E.   T. 
Hamilton,  H.  J. 
Hampton,  A.  A.  (Ret.) 
Johnson,  H.  L. 
Kieckers,   E.   W. 
Mallard,  R.  D. 
Mason,    E.    L. 


Mayfield,  L.  (Ret.) 
Meeks,  W.  R.  (Ret.) 
Schmitz,  J.  F. 
Short,  W.  L. 
Stadter,  C.  O. 
Wachtel,  C.  D. 
Walker,  G.  P. 
Wohlschlaeger,  M.  A. 


Wang,  A.  B.  (Ret.) 


Piccone,  C.  (Ret.) 


Monon 


National   Railways   of  Mexico 


Coates,  J.  R. 


New  Orleans  Public  Belt 

Garland,  E.  F. 


Anderson,  A.  (Ret. 
Bristow,  L. 
Davis,  H.  E. 
Deal,  C.  D. 
Dimick,  C.  A. 
Ledyard,  W. 


New  York   Central 

Hayduk,  W. 
Hickok,  B.  M.  (Ret.) 
Moutoux,  H.  G.,  Sr. 
Nelson,  M.  S. 
Nies,  A.  B.  (Ret.) 
Ovardits,  K. 


Patterson,  J.  M. 
Robinson,  G.  E.  (Ret.) 
Swanson,  W.  C. 
Taggart,  C.  R.  (Ret.) 
Tattershall,  E.  R. 
(Ret.) 


Jenkins,  H.  W. 
Kenyon,  J.  R. 


New  York,  New  Haven  &  Hartford 


Meeker,  G.  W. 
Ryan,  G.  M. 


Smith,  C.  E.  (Ret.) 
Tetrault,  L.  J. 


Advertisement 
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Specify  SIMPLEX 
for  BRUTE  HYDRAULIC  POWER 


HYDRAULIC  HAND  JACKS—  1%  to  150-ton 
capacities  — single  and  double  pumps.  Large 
models  with  preset  overload  safety  valve  and 
self-leveling  cap. 

"JENNY"  CENTER-HOLE  HYDRAULIC  PULLERS— 
30  to  600-ton  capacities.  6  times  easier  to 
operate  than  screw  type  pullers.  Preset  over- 
load safety  valve.  All  can  be  gauge  equipped. 


"RE-M0-TR0L"  HYDRAULIC  PUMPS,  RAMS— 10 
to  300-ton  capacities.  6-foot,  high- pressure 
hose.  Remote  control  assures  safe  operation. 
Rams  operate  in  any  direction.       jkjm 


NEW  JACK  CATALOG- 

write  for  your  copy. 


tlD'S    LARGEST    f      MFOS    of  i 
MECHANICAL   fcf-AND   HYDRAULIC 
JACKS    AND  ■    PUllIRI 


t 


SIMPLEX 

:E  MOTROl  |J|^I/C      JENNY 
iril-ATOOlJMV  H9    kOl  IOE 


1 


ELECTRIC,   AIR,  GAS   HYDRAULIC   PUMPS  — 

speed  up  ram  plunger  travel.  No  effort  to 
operate.  Also  increase  useable  oil  volume. 

TEMPLETON,  KENLY  &  COMPANY    2525  Gardner  Rd.,  Broadview,  Illinois  60154 


BRIDGE  MEN 

EVER  TIGHT  BOLT  ASSEMBLY  PERMANENT  BRIDGE  HARDWARE 
ALL  TIMBER  or  STEEL  and  TIMBER  CONSTRUCTION 


Bolt  down  for 
Mot  Clearance 


5pring  lo  be  fully 
compressed  upon 
application 


LOWER   FIRST  COST   *    SIMPLE  ONE  MAN 

APPLICATION 
ELIMINATES  TIGHTENING  MAINTENANCE 
ALL  CONNECTIONS  LOCKED 


•  REDUCES  INSTALLATION  COSTS- 

ONE  HALF 

•  A  SPRING  IPARKERIZEDI  TO  KEEP  IT  TIGHT 

CONTINUALLY 


•  ALL  CASTINGS  ARE  HIGHLY  CORROSION   RESISTANT  PAXMITE  IRON 

THE  EVER  TIGHT  BOLT  ASSEMBLY  COMPANY 

33    KIEWIT    PLAZA,   3555    FARNAM   STREET,   OMAHA,    NEBRASKA  68131 
F.  O.  B.   and  SHIPPING  POINT  •  OMAHA,   NEBRASKA 
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Membership  by  Roads 


Baldock,  R.  M. 
Cantwell,  L.  C. 
Carter,  J.  W.  (Ret.) 
Chaffin,  E.  S. 
Fritzinger,  G.   F. 
Gabrio,  C.  W. 


Duncan,  F. 


Boling,  E.  C. 
Stemp,  H.  C. 


Aure,  T. 
Grant,  A.  F. 
Humphreys,  R.  W. 
Kempe,  F.  A. 
Kick,  C.  W. 
Moore,  J.  F. 


Saunders,  T.  D. 


Barr,  A.  S. 
Blake,  J.  E.,  Jr. 
Bowman,  R.  M. 
Bradfield,  R.  G 
Campbell,  H.  G,  Jr. 
Code,  C.  J. 
Creek,  C.  W. 
Day,  F.  D. 
Dick,  H.  M.  (Ret.) 
Flayhart,  W.  H. 
Gottsabend,  W. 
Greenlee,  J.  G 
Gunkle,  W.  J. 
Harman,  C.  A. 
Hendrix,  W.  P. 
Herbott,  W.  F. 
*Hoaglin,  H.  B. 
Jawor,  J.  J. 


Weaver,  W.  R. 


Brichler,  R.  G 


Norfolk   &   Western 
(Incl.   NYC&StL— Virg. 

Grice,  R.  A. 
Hedley,  W.  J. 
Logan,  P    W. 
McKenney,  C.  E.  (Ret.) 
Merrill,  B.  W. 


Norfolk,  Franklin   &   Danville 


Norfolk  Southern 


Northern  Alberta 


Northern   Pacific 

Morris,  C.  R. 
Panushka,  E.  A. 
Presthus,  E.  J. 
Rea,  C.  M. 
Savage,  F.  E. 
Swanson,  R.  S. 

Ontario   Northland 

Spencer,  B.  S. 

Pennsylvania 

Johnson,  H.  T. 
Jorlett,  J.  A. 
Kemmerer,  W.  G 

(Ret.) 
Kendall,  J.  T. 
Kubacki,  L.  R. 
Laurick,  M.  J. 
Lehman,  J.  F. 
Lurcoft,  E.  T. 
McGee,  F.  E. 
Massi,  E.  S. 
McKibben,  D.  H. 
Mathias,  H.  O. 
Mays,  J.  W.  N. 
Meredith,  W.  E. 
O'Keefe,  F.  J. 
Pahl,  W.  H.,  Jr. 

(Ret.) 

Pittsburg   &   Shawmut 


Point   Comfort   &   Northern 


Miller,  R.  F. 
Milne,  A.  P. 
Moris,  R.  F. 
Rothwell,  G  F. 
Shamblin,  R.  E. 


Turner,  G.  M. 
Walton,  K.  D. 
Warner,  P.  W. 
Woxland,  M.  O. 
Wiemer,  H.  C. 
Wold,  O.  R. 


Parvin,  C.  F. 
Prentiss,  E.  W. 
Reynolds,  T.  A. 
Richards,  G  A.  J. 

(Ret.) 
Rudisill,  D.  E. 
Seltzer,  J.  W. 
Smith,  R.  H.,  Jr. 
South,  J.  E. 
Thum,  W.  A.,  Jr. 
Todd,  D.  C.  (Ret.) 
Von  Behren,  G. 
Warfield,  H.,  Jr. 

(Ret.) 
Warfield,  W.  B. 
Warner,  T-   T- 
Wilson,  H.  M. 
Wintoniak,  S.  G. 


Brazeau,   R. 
Lander,  T.  W. 


Quebec   North   Shore   &    Labrador 

Michaud,   M.  Parent,   M. 
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DREDGING 
ENGINEERING    CONSTRUCTION 

SAND   •  GRAVEL  •  STONE 

BLAST  FURNACE  SLAG 

READY-MIXED  CONCRETE 

THE  ARUNDEL  CORPORATION 

BALTIMORE,  MARYLAND  21202 


Cayuga  Construction  Corporation 

Contractors    and   Engineers 
100   Church   Street,   New   York,   N.   Y.    10007 


CLARK,  DIETZ,  PAINTER  &  ASSOCIATES 

Consulting   Engineers 
Bridges,   Structures,    Foundations   &   Sanitary 

211    North    Race   St.,    Urbana,    III.  161    Jefferson    Ave.,    Memphis,    Tenn. 

Sanford   Atlantic    Bank    Building,    Sanford,    Fla. 


PILE   DRIVING 

—  BRIDGE 

BUILDING 

Concrete     • 

Steel      • 

Timber 

w. 

R.  FAIRCHILD  CONSTRUCTION  CO.,  LTD. 

HATTIESBURG,   MIS! 

P.  o. 

BOX   31 

TEL.   584-5426 
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Membership  by  Roads 


Klein,  C.  A. 


Reading 


Doggett,  T.  S. 


Richmond,  Fredericksburg  &  Potomac 

Hobbs,  J.  C.  Tyson,  R.  L. 


Brichler,  R.  G. 


Rockdale,  Sandow  &  Southern 


Daggett,  T.  S- 


Sacramento  Northern — Tidewater  Southern 

Moser,  C.  A. 


Bryant,  N.  D. 
Bunch,  A.  H. 
Davidson,  M.  C. 
Fort,  O.  E. 
Langston,  J.   H. 


St.   Louis— San  Francisco 

Matthews,  H.  A. 
Nash,  G.  H. 
Nichols,  R.  E. 
Payne,  G.  C. 
Planchon,  I. 


Rankin,  W.  H. 
Ray,  M.  M.,  Jr. 
Richardson,  F.,  Jr. 
Sanderson,  J.  G. 


Alley,  F.  T. 
Lowry,  J.  M. 


St.  Louis  Southwestern 

McGrew,  B.  H. 
Parker,  W.  V.  (Ret.) 


Rankin,  R.  C. 
Simmons,  E.  R. 


Podas,  N.  F.  (Ret.) 


St.   Paul   Union   Depot 

(Minn.   Trans.) 


Beam,  Y.  C. 
Billingsley,  C.  C. 
Bishop,  I.  A. 
Caldwell,  F.  O. 
Conner,  L.  E. 


Seaboard  Air  Line 

Eargle,  J.  M. 
Holt,  S.  B. 
Hutcheson,  T    B. 
Hutto,  J.  E. 
Inabinet,  J.  V.  (Ret.) 


Martin,  J.  W. 
Moore,  G.  A. 
Starling,  S.  L. 
Williams,  T.  S. 


Alderson,  A.  D. 


Soo  Line 

Gannon,  J.  P. 


Krefting,  A.  S. 


Dalziel,  H.  M.  (Ret.) 


South   Buffalo 


Allen,  J.  P. 
Beaver,  J.  F. 
Cary,  N.  M. 
Cothran,  J.  T. 
Cothran,  R.  F. 
DeValle,  T.  W. 
Fox,  R.  L.  (Ret.] 
Fox,  R.  L. 
Johnson,  A.  E. 
Jones,  A.  C,  Tr. 
Lee,  R.  W. 


Southern 

Messman,  D.  V. 
Mince,  G.  R.,  Jr. 
Mince,   F.  S. 
Moore,  H.  R. 
Newlin,  C.  H. 
Packer,  E.  B.,  Jr. 
Pagett,  C.  H. 
Pritchett,  J.   S. 
Rothell,  R.  D. 
Rust,  J.  A. 
Rust,  R.  B.,  Tr. 


Sarris,  P.  T. 
Smith,  E.  L. 
Taylor,  W.   L. 
von  Sprecken,  T.  M. 

(Ret.) 
Walden,  W.  H.  (Ret. 
Wall,  R. 
Watkins,  A.  B. 
Watkins,  J.  F. 
Williams,  R.  G. 
Voder,  W.  G. 
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EDWARD  E.  GILLEN  COMPANY 

Bridges,   Docks,   Piers,  Caissons  and  Pile  Driving  of  all  types. 
218  West  Becher  St.  Milwaukee,  Wis.  53207 


HARRINGTON 

&   CORTELYOU 

Consulting 

Engineers 

BRIDGES— SHOPS 

—FOUNDATIONS 

1004 

Baltimore  Ave. 

Kansas 

City, 

Mo. 

HAZELET 

& 

ERDAL 

Consulting  Engineers 

Chicago, 

III.    Louisville,   Ky.    Cincinnati,  O.    Washington, 

D. 

C. 

MODJESKI 

&   MASTERS 

Con  su/ting 

Engineers 

Bridges,  Structures 

and    Foundations 

900 

Sixth    St.,    P.    O.    Box   2345,    Harrisburg, 
1055   St.   Charles  Ave 

»a.           Broad-Locust   Bldg.,    Philadelphia, 
.,   New  Orleans,   La. 

Pa. 

Building  since    1893 


S.  I. 


GENERAL    CONTRACTORS 
CHICAGO       2  2 
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Membership  by  Roads 


Arrington,  R. 
Baker,  F.  A. 
Black,  A.   R. 
Calhoun,  F.   B. 
Camelle,  E.  J. 
Chisholm,  A.  L. 
Clouette,  H.  F. 
Cobb,   G.   W. 
Crane,   J.   C. 
Davenel,  J.  R. 
David,  J.  J. 
DeWitt,  E.  C. 
Eischenlaub,  C.  M.  (Ret. 
Frame,  R.  E. 
Frelich,  R.  M. 
Fuller,  T.  L. 
Geet,  W.   R. 
Gibson,  D.  S. 
Gladwin,  F.  E.  (Ret.) 
Hackett,  C.  A. 
Harman,  W.  C.  (Ret.) 
Helmle,  C.  E. 
Howard,  W.  A. 
Hughes,  C.  A. 
Hunt,  M.  A. 
Hutchens,  J.  W. 


Southern   Pacific 

Incl.NWP — PE — SD&AE] 

Hutchings,  V.  W.  (Ret.) 
Jackson,  T.  E.  (Ret.) 
Jones,  W.  J. 
Knudtson,  F.   A. 
Littlefield,  R.  I. 
Loggins,  L.  A. 
Long,  W.   R. 
Lowry,  J    M. 
Lynch,  J.  F.,  Jr. 
Lyon,  L.  E.   (Ret.) 
McCormick,  K.  L. 
Manley,  B.   F.  (Ret.) 
Mince,  G.  R.,  Jr. 
Morgan,  C.  E. 
Mullen,  T.  F. 
Myrind,  T.  A. 
Neal,  C.  E. 
Odgers,  F.  T. 
Orphan,   A.   J. 
Peterson,   E.   A. 
Pfeiffer,  A.  (Ret.) 
Phillips,  W.  J.  (Ret.) 
Pollock,  J.  K. 
Pool,  R.  M. 
Prober,  H.  W. 


Prude,   G.  F. 
Rainey,  W.  H. 
Reynolds,  M.  L. 
Rintoul,  D.  T.  (Ret.) 
Robinson,  N.   R. 
Safley,  J.  R. 
Sanders,   C     R. 
Sanders,  G.  A. 
Shafer,  W.  R. 
Shobert,   F.  (Ret.) 
Smith,  J. 
Stade,  A.  F. 
Stephens,   B.   M. 
Struther,  B.  A. 
Stutes,  S.  A. 
Tardy,  F.  E. 
Tracy,  D.  E. 
Trulove,  J.  D. 
Tucker,  N.  R.  (Ret.) 
Urquides,  E.  L. 
Vandiver,  V.  J. 
Westerman,  C.  J. 
White,  S. 
Whitefield,  P.  V. 
Williamson,  H.  M. 


Simonson,  E.  F. 


Gibson,   W.   P. 


Spokane   International 


Spokane,  Portland  &  Seattle 


Bertel,   D.   J. 


Texas  &   Pacific 

Fronabarger,  H.  C.  (Ret. 


Madden,  E. 


Gresham,  H.  M. 


Texas   City  Terminal 

Wray,  H.  O.  (Ret.) 


Mason,  S.  K.  (Ret.) 


O'Bryant,  C.  M. 


Patterson,  C.  A. 


Texas  Mexican 


Toledo,  Peoria  &  Western 


Adams,  L.  J. 
Fairchild,  E.  H. 
Hogel,  E.  C. 


Union   Pacific 

McMann,  J.  B. 
Schweitzer,  E. 
Smedley,   V.   N. 


Stephen,  T.  J. 
Tyler,  W.  R.,  Jr. 


Union   Terminal 


Steel,   J.   V. 
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Parsons, 

Bri 

nckerhoff, 

Quade 

& 

Douglas 

Engineers 

165 

Broadway 

25 

Maiden 

Lane 

New  York,  N. 

Y. 

Sa 

n   F 

ranc 

SCO, 

Calif. 

RAILWAY  TECHNIQUES,  INC. 

JOHN    E.    SCROGGS,    President 
Consultants  Suppliers 

3316    Broadway  Kansas   City,   Mo.    64111 


SVERDRUP 

& 

PARCEL 

AND 

ASSOCIATES, 

Inc. 

Engineers 

915 

Ol 

ive   Street 

St. 

Louis    1,   Mo. 

Engineers-General  Contractors 


Norfolk,  Virginia 
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Membership  by  Roads 


Beard,  F.  E. 
Billmeyer,  E.  D. 
Derryberry,  J.  T. 


Campbell,  J.  E. 
Carlson,  A.  W. 
Crespo,  M.  J. 
Elliott,  C.  E. 


Western   Maryland 

Diehl,  C.  M. 
Etchison,  F.  L. 
George,  S.  W. 

Western   Pacific 

Foreseth,  C.  E.  (Ret.) 
Howard,  J.  G. 
Hutchinson,   D.   G. 
Moser,  C.  A. 


Gunderson,  R.  R. 
Phillips,  L. 


Nordstrom,  R.  D. 
Sullivan,  P. 
Switzer,  G. 
Woolford,  F.  R. 


OTHER  AFFILIATIONS 

Burpee,  C.  M.  (Ret.),  Wood   Preserving  News 

Cross,  E.  T.  (Ret.),  Armco  Steel  Corp. 

Dick,  M.  H.,  Railway  Track  &  Structures 

Dove,  R.  E.,  Railway  Track  &  Structures 

Duffie,  F.  J.  (Ret.),  Oxweld  R.  R.  Dept.,  Linde  Co. 

Gehrke,   E.    G.,   American   Railway   Engineering  Association,  Association  of  American 
Railroads 

Hodgkins,  E.  W.,  American  Railway  Engineering  Association,  Association  of  American 
Railroads 

Howard,    N.    D.    (Ret.),    American    Railway    Engineering    Association,    Association    of 
American  Railroads 

Johnson,  R.  W.,  Association  of  American  Railroads 

Lacher,  W.  S.  (Ret.),  American  Railway  Engineering  Association,  Association  of  Ameri- 
can Railroads 

Luther,  L.  A.   (Ret.),  Ingersoll  Rand  Co. 

McDaniel,  W.  L.  (Ret.)  Martin  Marietta  Company 

Myers,  E.  T.,  Modern  Railroads 

Smith,  A.  C,  Ralph  Whitehead  &  Associates 

Truss,  F.  W.  (Ret.),  Metal  Prod.  Div.,  Armco  Drainage  &  Metal 
Prod.  Inc. 


BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 

the 

American  Railway 

BRIDGE  &  BUILDING 

Association 
1947-1965 


VOLUME  52  (1947) 

Committee  Reports: 

Construction  and  Maintenance  of  Shop  and  Enginehouse  Floors  (R.  W.  Gilmore,  Chm) 
Development  and  Training  of  Supervisory  Personnel  (F.  W.  Hutcheson,  Chm) 
Economies  Derived  Through  Modernization  of  Water  Stations  (H.  E.  Graham,  Chm) 
Glued  Laminated  Members  in  Bridges  (Lee  Mayfield,  Chm) 
Inspection  of  Substructures  and  Underwater  Foundations  (L.  D.  Garis,  Chm) 
Safety  Measures  to  Protect  Employees  Within  Buildings   (S.  L.  Chapin,  Chm) 
Unfilled  Needs  in  Power  Machines  and  Tools  for  B&B  Work  (R.  W.  Johnson,  Chm) 
Utilization  of  New  Types  of  Material  in  Buildings  (B.  M.  Stephens,  Chm) 

VOLUME  53  (1948) 

Committee  Reports: 

Eliminating  Waste  of  Water  (E.  R.  Schlaf,  Chm) 

Enlarging  and  Refining  Tunnels  for  Present-Day  Traffic   (C.  M.  Eichenlaub,  Chm) 

Fuel  Oil  Storage  and  Servicing  Facilities  (H.  E.  Michael,  Chm) 

Good  Housekeeping  to  Promote  Safety  and  Fire  Prevention  (H.  E.  Skinner,  Chm) 

Housing  Bridge  and  Building  Employees   (W.  W.  Caines,  Chm) 

Protection  to  Bridges  Over  Navigable  Streams   (A.  E.  Bechtelheimer,  Chm) 

Sanitary  Facilities  for  Railway  Buildings  (L.  C.  Winkelhaus,  Chm) 

Types  of  Bridges  for  Replacing  Timber  Trestles  (F.  M.  Misch,  Chm) 

VOLUME  54  (1949) 

Committee  Reports: 

Disposal  of  Liquid  Waste  at  Engine  Terminals  (J.  A.  Jorlett,  Chm) 

Fire  Protection  for  Bridges  and  Trestles  (L.  R.  Morgan,  Chm) 

Installation  and  Maintenance  of  Built-Up  Roofing  (W.  H.  Bunge,  Chm) 

Modern  Methods  for  Watering  Passenger  Coaches  (W.  D.  Gibson,  Chm) 

Pier  Construction  and  Maintenance  at  Waterfront  Terminals  (F.  W.  Hutcheson,  Chm) 

Prevention  and  Removal  of  Corrosion  From  Steel  Structures   (W.  C.  Harman,  Chm) 

Prolonging  Life  of  Ties  on  Bridges  and  Trestles  (H.  D.  Curie,  Chm) 

Safety  in  Transportation  of  Men  and  Materials  (J.  M.  Giles,  Chm) 


VOLUME  55  (1950) 

Committee  Reports: 

External  Protection  From  Corrosion  for  Pipe  Lines  (H.  E.  Graham,  Chm) 

How  to  Sell  Accident  Prevention  (E.  H.  Brewer,  Chm) 

Maintenance  of  Low-Level  Passenger  Platforms   (L.  C.  Winkelhaus,  Chm) 

Mechanization  and  Specialization  of  Forces  (R.  R.  Gunderson,  Chm) 

Precast  Concrete  Piles  in  Bridge  and  Pier  Construction  (J.  F.  Warrenfells,  Chm) 

Treated  Lumber  in  Building  Maintenance  and  Construction  (R.  W.  Cassidy,  Chm) 

Waterproofing  on  Ballast-Deck  Bridges   (F.  J.  A.  Leinweber,  Chm) 


VOLUME  56  (1951) 

Committee  Reports: 

Accident  Prevention  in  Maintenance  and  Use  of  Work  Equipment  (R.  L.  Fo^,  Chm) 

Construction  of  Diesel  Fueling  Facilities  (K.  E.  Homung,  Chm) 

Developments  in  Use  of  Laminated  Timbers  (G.  W.  Benson,  Chm) 

Effects  of  40-Hour  Week  (F.  W.  Hutcheson,  Chm) 

Fire  Protection  of  Bridges,  Tresdes  and  Culverts  (T.  E.  Jackson,  Chm) 

Maintenance  and  Operation  of  Heating  Plants  (V.  E.  Engman,  Chm) 

Materials  for  Building  Exteriors  (B.  M.  Stephens,  Chm) 

Protection  of  Steel  Bridges  Against  Brine  Drippings  (M.  J.  Hubbard,  Chm) 


VOLUME  57  (1952) 

Committee  Reports: 

Developments  in  Power  Tools  and  Machines  (J.  T.  Hiner,  Chm) 

Fire  Prevention  Through  Regular  Inspections  (H.  B.  Lorence,  Chm) 

Inspection  and  Maintenance  of  Water  Tanks  (J.  H.  Stinebaugh,  Chm) 

Maintenance  of  Track  Scales  (C.  W.  Laird,  Chm) 

Present  Trends  in  Modernizing  Passenger  Stations  (W.  F.  Armstrong,  Chm) 

Repairs  to  Steel  Bridges  and  Structures  (G.  W.  Benson,  Chm) 

Restoring  and  Prolonging  Life  of  Masonry  Structures  (B.  C.  Phillips,  Chm) 

Safety  Problems  of  the  Supervisor  (G.  Switzer,  Chm) 


VOLUME  58  (1953) 

Committee  Reports: 

Conversion  of  Shop  Buildings  for  Diesel  Maintenance  (W.  F.  Armstrong,  Chm) 

Furnishing  Water  Under  Emergency  Conditions  (E.  R.  Schlaf,  Chm) 

Modem  Machines  and  Power  Tools  in  Bridge  Maintenance  (J.  M.  Lowry,  Chm) 

Programming  Repairs  and  Replacements  (J.  J.  Healy,  Chm) 

Rejuvenation  of  Safety  Meetings  (M.  Jarratt,  Chm) 

Selection  and  Training  of  B&B  and  W.S.  Personnel  (J.  M.  W.  Norris,  Chm) 

Ventilation  and  Air  Conditioning  of  Railway  Buildings  (W.  H.  Bunge,  Chm) 


VOLUME  59  (1954) 

Committee  Reports: 

Adaptation  of  Water  Service  Facilities  on  Dieselization  (R.  H.  Bush,  Chm) 
Cleaning  and  Painting  of  Railroad  Buildings  (W.  L.  Short,  Chm) 
Fireproofing  of  Timber  Bridges   (C.  E.  Elliott,  Chm) 

Inspection  Repair  and  Replacement  of  Culverts   (M.  D.  Carothers,  Chm) 
Metal  Fasteners  in  Wood  Construction  (G.  W.  Benson,  Chm) 
Organization  for  Restoration  of  Flood  Damage  (E.  L.  Collette,  Chm) 
Trends  in  Modernization  of  Freight  Stations  (R.  C.  Baker,  Chm) 
Tunnel  Maintenance   (Shirley  White,  Chm) 
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VOLUME  60  (1955) 

Committee  Reports^ 

Construction  and  Maintenance  of  Roadway  Signs  (F.  W.  Hutcheson,  Chm) 
Heating  and  Ventilating  Diesel  Shops  (D.  E.  Perrine,  Chm) 
New  and  Improved  Tools  for  B&B  Work  (R.  L.  Fox,  Chm) 
Sanding  Facilities  for  Diesel  Locomotives  (R.  H.  Patterson,  Chm) 
Trends  in  B&B  and  Water  Service  Organizations   (V.  D.  Raessler,  Chm) 
Use  of  Special  Bolts  in  Structural  Steel  Work  (H.  M.  Dick,  Chm) 
Welding — Applications  to  B&B  Work  (E.  M.  Cummings,  Chm) 


VOLUME  61  (1956) 

Committee  Reports: 

Advancements  in  Protective  Coatings  for  Railway  Structures  (W.  L.  Short,  Chm) 

Coach  Watering  Facilities  Must  Be  Sanitary  (C.  B.  Foster,  Chm) 

Moving  B&B  and  W.S.  Gangs  Over  the  Highway  (J.  L.  Perrier,  Chm) 

Prefabricated  Buildings  Versus  Other  Types  (H.  A.  Matthews,  Chm) 

The  Slow  Order  and  Bridge  Maintenance  and  Construction  (T.  M.  vonSprecken,  Chm) 

The  Supervisor — His  Records,  Accounts  and  Cost  Information  (R.  H.  Miller,  Chm) 


VOLUME  62  (1957) 

Committee  Reports: 

Branch  Line  Bridges  and  Buildings  and  Their  Maintenance  (W.  F.  Petteys,  Chm) 

Let  the  Motto  Be  Always  Safety  First  (R.  D.  Hellweg,  Chm) 

Maintenance  of  Automotive  and  Maintenance  of  Way  Equipment  (E.  F.  Garland,  Chm) 

Mechanization,  Tools  and  Equipment   (H.  O.  Adkins,  Chm) 

Utilities  of  Ready-Mixed,  Precast  and  Prestressed  Concrete  in  B&;B  Work  (F.  D.  Day, 

Chm) 
What  Should  the  Supervisor  Expect  from  Management  and  Vice  Versa? 

(N.  H.  Williams,  Chm) 


VOLUME  63  (1958) 

Committee  Reports: 

Bridge  and  Building  Forces  and  the  Federal  Highway  Program  (M.  J.  Hubbard,  Chm) 

Dieselization  and  the  Water  Service  Man  (J.  H.  Stinebaugh,  Chm) 

Extended  Service  Life  for  Masonry  Structures  (O.  E.  Fort,  Chm) 

Housing  Problems  of  Bridge  and  Building  Forces  (H.  M.  Wilson,  Chm) 

Trends  in  Tresde  Design  and  Construction  (J.  A.  Goforth,  Chm) 

Attracting  and  Training  B&B  People  (R.  D.  Bisbee,  Chm) 


VOLUME  64  (1959) 

Committee  Reports: 

Contracting  Work  in  the  B&B  Department   (W.  W.  Caines,  Chm) 

Effect  of  Preventive  Maintenance  on  Work  Equipment  (R.  H.  Miller,  Chm) 

Materials  and  Methods  for  Extending  the  Life  of  Existing  Structures 

(J.  F.  Warrenfells,  Jr.,  Chm) 
New  Materials  for  Buildings   (G.  F.  Prude,  Chm) 

Recent  Developments  in  Fire  Protection  Methods   (R.  D.  Hellweg,  Chm) 
Use  of  Highway-Railway  Equipment  by  B&B  Forces  (A.  W.  Carlson,  Chm) 
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VOLUME  65  (1960) 

Committee  Reports: 

Outfit  Cars  Versus  Highway  Trailers  for  B&B  Living  Quarters  (H.  M.  Wilson,  Chm) 

Automatic  Heating  Plants  (W.  J.  Malone,  Chm) 

Bridge  Inspection  Procedures  by  B&B  Forces  (J.  S.  Ellis,  Chm) 

Application  of  Prestressed  Concrete  to  Buildings  and  Bridges   (A.  I.  Atkins,  Chm) 

Annual  Programming  of  B&B  Work  (J.  W.  DeValle,  Chm) 

VOLUME  66  (1961) 

Committee  Reports: 

Protection  and  Preservation  of  Bridge  Decks  and  Timber  Trestles 

(C.  F.  Pavin,  Chm) 
Inventory  Reduction  by  Local  Purchase  and  Delivery  to  Job  Site  by  Local  Supplier 

(R.  D.  Hellweg,  Chm) 
Simplifying  Accounting  Methods  and  Work  Reports  (J.  A.  Caywood,  Chm) 
Modern  Tools  and  Equipment  for  B&B  Gangs  (R.  A.  Youngblood,  Chm) 
Selection  and  Application  of  Roofing  Materials  (W.  W.  Caines,  Chm) 

VOLUME  67  (1962) 

Committee  Reports: 

Application  of  Epoxy  Type  Materials  in  B&B  Work  (J.  W.  DeValle,  Chm) 
Performance  of  Modern  Diesel  Pile-Driving  Hammers  (H.  L.  Chamberlain,  Chm) 
Changing  Responsibilities  of  the  B&B  Supervisor  (A.  R.  Dahlberg,  Chm) 
Maintenance  Problems  in  Buildings  Where  Newer  Types  of  Construction  Have  Been 

Used  (N.  D.  Bryant,  Chm) 
Preservation  of  Timber  Structures  by  Treatment  in  Place  (T.  L.  Fuller,  Chm) 

VOLUME  68  (1963) 

Committee  Reports: 

Construction   Standards   and   Maintenance   of  Piggyback  and  Auto-Handling  Facilities 

(W.  H.  Rankin,  Chm) 
Concrete  Restoration  Techniques  in  Current  Use  on  Railroad  Structures 

(E.  R.  Simmons,  Chm) 
Improved  Bridge  and  Building  Tools — Where  are  We?  What  Next?  (P.  E.  Scites,  Chm) 
Installation  and  Maintenance  of  Prefabricated  or  Precast  Bridge  Structures 

(T.  L.  Fuller,  Chm) 
Rail  Anchorage  on  Bridge  Decks   (W.  H.  Clark,  Chm) 

VOLUME  69  (1964) 

Committee  Reports: 

Modern   Heating,   Insulating   and   Ventilating   Methods  for   Railway  Buildings 
(C.  B.  Foster,  Chm) 

Study  of  Most  Economical  Method  of  Renewing  Bents  Without  Disturbance  to  and 
from  Traffic   (R.  A.  Youngblood,  Chm) 

Installation  and  Maintenance  of  Tunnel  Lining  and  Increasing  Clearances  in  Tunnels 
(E.  E.  Runde,  Chm) 

Latest  Developments  in  Fire  Prevention  Methods  and  Material  for  Bridges  and  Build- 
ings and  Timber-Lined  Tunnels  (J.  A.  Jorlett,  Chm) 

Inspection  and  Maintenance  of  Timber  Tresdes  for  Increased  Wheel  Loads 
(N.  D.  Bryant,  Chm) 

VOLUME  70  (1965) 

Committee  Reports: 

Training  Bridge  and  Building  Supervisors  (C.  E.  Wachter,  Chm) 
Steel  Railway  Bridges — Methods  of  Protection  from  Corrosion  (W.  L.  Short,  Chm) 
Prestressed  Concrete  Uses  In  the  Railway  Industry  (M.  C.  Davidson,  Chm) 
Advantages  and  Disadvantages  of  Prefabricated  and  Portable  Buildings   (H.  J.  Lieser, 

Chm) 
Timber  Trestle  Maintenance,  Procedures  and  Equipment   (V.  D.  Raessler,  Chm) 
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Cape    Cod    Ccnal    Bridge,    Buzzards    Bay,    Mass.    .    .    .    1935 


Excellent  performance 
for  31  years... on 
Torrington  Bearings 

And  there's  a  long  life  expectancy 
still  remaining  in  the  Torrington  main 
sheave  bearings  now  in  service  on  the 
Cape  Cod  Canal  Bridge. 

Torrington's  long  experience  in  the 
highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy  and 
precise  control  for  a  number  of  other 
applications  that  include  single  and 
double  bascule,  retractable  and  float- 
ing spans.  Let  a  Torrington  bearing 
specialist  show  you  how  the  operation 
of  a  movable  span  can  be  improved 
through  the  use  of  antifriction  bear- 
ings— Torrington  Radial  Roller  Bearings 
— known  the  world  over. 

THE  TORRINGTON  COMPANY 

SOUTH   BEND,   INDIANA  46621 

TORRINGTON,  CONNECTICUT  06791 

District  Offices  and   Distributors   in   Principal   Cities 

of  United  States  and  Canada 


Prominent  Bridges   Equipped   With 
TORRINGTON  BEARINGS 

Willow    Avenue    Bridge 

Cleveland,    Ohio    1964 

Ohio  Street  Bridge 

Buffalo,  N.  Y. 1961 

Arthur  Kill   Bridge 

Staten   Island,  N.  Y. 1959 

Wabash  R.  R.  Bridge 

Valley  City,    III.   1959 

Turtle   River  Bridge 

Brunswick,    Ga.    1956 

South   Park  Avenue   Bridge 

Buffalo,  N.  Y. 1955 

McNary    Dam-Navigational 

Lock  Bridge,   Columbia   River 1950 

North   State   Street   Bridge 

Chicago,    III.    1949 

The   Canal   Street  Bridge 

Chicago,    III.    1948 

San   Joaquin    River   Bridge 

Mossdale,    Calif.    1948 

The   Commodore   Schuyler   F.    Heim 

Bridge,    Los  Angeles,   Calif. 1947 

Lake    Washington    Floating    Bridge 

Seattle,    Wash.    1940 

Lewiston-Clarkston    Bridge 

Washington-Idaho    Border 1939 

Torrence  Avenue  Bridge 

Chicago,    III.    1936 

Cape   Cod   Canal    Bridge 

Buzzards    Bay,    Mass.    1935 


